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PATENTED INVENTIONS 

Alarm and Signal Apparatus. Telegraphic, T. A. Edison. . 120 

Alarm Bell, Electro Magnet io. P. 8 iki.er 297 

Alarm, Burglar, Circuit Breaker for. J. J. Bradley 379 

Alarm, Burglar, Circuit Cloaer for. W. H. Sawyer 137 

Alarm, Burglar, Circuit Closer for. 8 . 8 . Applf.oatf 330 

Alarm, Burglar, Circuit Controller for. J. H. Guest 379 

Alarm, Burglar, Indicator for. A. Bradford 170 

Bath, Pneumo-electric. W. D. Hoffman and S. W. Huff. 217 

Bath Tubs, Electrical. Electrodes for. G. M. Schweio 234 

Battery, Galvanic. M. W. Parrish 164 

Battery, Galvanic. C. R. Jewison 201 

Battery , Galvanic. C. A. Hussey 379 

Belts, Electro-Therapeutic. J. Hobbs 297 

Belts, Electro-Voltaic. J. Bryan 201 

Candle, Electric. W. E. Sawyer 297 

Circuit cloaer. Multiple. J. H. Stbikdinokr and A. Dor- 

FLINOEB 72 

Circuit, Telegraphic. 8. J. M. Bear 234 

Clock, Electric. C. F. Brush 186 

Coffee and Spice Mills, Magnetic Protector for. W. A. 

Kino 131 

Dynamo- Electric Machines. D. F, J. Lontin 153 

Electro-Magnets, Armature for. H.Stroh 164 
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Engineering and Lighting Apparatus and System, Elec- 
trical. W. E. 8 awyer 383 

Feeding 8crow and other blanks, Magnetic Holder for. 

E. E. Quimby 106 

Oaa Burner, Electric. A. L. Bogkrt 283 

Gas Cocks, Opening and Closing by Electro-Magnetism. 

D. M. 8mvth 201 

Insulator, Telegraphic. J. M. Brookfield 137 

Insulator, Telegraphic. J. M. Brookfirld 186 

Light. Elootric. N. E. Rbynxer 217 

Light. Electric, Carbon for. P. Jablochkoff 217 

Light. Electric. Metal Plated Carbons for. C. F. Brush.. 379 

Lighting Apparatus. W. E. 8 awyer 297 

Lighting Apparatus for lamps. Electric, W. U. Zimmer- 
man 137 

Lightning Conductors. H.\W. Svasu 379 

Lightning Conductor. H. u. Brown 379 

Lightning Bod. N. Van Loon 137 

Lightning Bod. N. Van Loon 201 

Lightning Bod. C. H. Smith 234 

Lightning Rod. L. Adams 249 

Lightning Bod. J. Hewitt 266 

Lightning Rod. W. W. Patterson 266 

Lightning Rod. G. 8. Knapp 379 

Lightning Rod and Insulator. J. C. chambers 283 

Lightning Rod, Connecting clips for. A. Snook 105 

Lightning Rod, Coupling tor. L. Bradley 153 

Lightning Rod, Coupling for. C. H. smith 234 

Lightning Rod for Oil Tanks. J. A. Sheriff 153 

Magneto-Electric Machines. C. F. Brush 185 

Motor (Electro-Magnetic Engine). M. Egoer 154 

Motor (Electro-Magnetic Engine). W. K. Sawyer 233 

Motor, Electro-Magnetic. Yf. W. Gary 201 

Motor, Electro-Magnetic. R. J. Shsehy 233 

Motor, Electro-Magnttic. A. Sbedlock 249 

Motor (Electro-Magnetic Engine). Commutator for, W. E. 

Sawyer 330 

Railways, Electric Station Indicator for. J. I. Conklin Jr 201 
Registering Apparatus for Turnstiles, Electro-Magnetic. 

B. F. Card 234 

Regulator, Boiler Feed, Electro- Magnetic. R. A. Hayes. . 153 
Roofs and Bridges, Electrical Apparatus to indicate over- 

a trains in. J. Forbes 234 

Signal, Train. L. L. Fxrbis 105 

Signal, Railway, Electric. J. B. Txrrell 233 

Signal, Railway, Electric. J. I. Conklin Jr 233 

Signal, Railway, Electro-Magnetic. C. 8. Shivleb 201 

Signal, Railway, Electro-Magnetic. H. Bbunius 186 

Signal, Railway (Electric Semaphore). U. J ustin ........ 297 

Signal, Railway, Switch. T. 8. Hall and G. H. 8 now 234 

Signal, Railway, Circuit Closer for. D. Koshka u and W. 

C- Smith 120 

Signal, Railway, Circuit Closer for Electric (Switch). H. 

N. Rowell 217 

Sounder. Telegraphic. J. H. Bunnell and M. W. Good- 
year 201 

Sounder, Telegraphic. D. E. sweet 862 

Telegraph Apparatus, blectro-Magnetic. R. K. Boyle.... 105 

Telegraph, Autographic (Copying). L. Pickkrino 217 

Telegraph. Autographic, message process for. W. E. Saw'- 

YEB 362 

Telegraph. Autographic Transmitter for. W. E. Rawyf.r. 362 

Telegraph, Automatic. B. K. Boyle 66 

Telegraph, Automatic. J. W. Bbown 153 

Telegraph, Automatic. T. A. Edison 379 

Telegraph, Automatic. T. A. Edison 379 

Telegraph, Automatic, Perforating apparatus for. ( '. A. 

Randall 2»3 

Telegraph, Automatic Regulator for. W. E. Sawyer 362 

Telegraph, Chemical. C. A. Randall 172 

Telegraph, Dial. B. J. Shexhy 153 

Telegraph, District aud Fire Alarm. J. H. Guest 282 

Telegraph, District Signal Box for. 8. D. Field 154 

Telegraph, District Signal Box for. L. B. Firman 234 

Telegraph, Duplex. C. H. Rudd 234 

Telegraph, Electric. A. G. Bkli 120 

Telegraph, Fire Alarm, Bell-8triker for. W. Donaldson. . 105 

Telegraph, Fire Alarm, Bell-Striker for. C. H. Pond 137 

Telegraph, Fire Alarm, Repeater for. C. H. Pond 137 

Telegraph, Fire Alarm, Repeater for. C. H. Pond 137 

Telegraph, Fire Alarm, Signal Box for. G. Floyd 120 


Telegraph, Fire Alarm, Signal Box for. C. H. Pond 137 

Telegraph, Fire Alarm, Signal Box for. 0. H. Pond 137 

Telegraph, Harmonic (Acoustic). T. A. Edison 72 

Telegraph, Harmonic, Local circuit-breaker for. E. Gray 297 

Telegraph, Multiple. G Smith 233 

Telegraph, Printing (Reissue). F. L. Pope and T. A. Edi- 
son 164 

Telegraph, Printing. K. P. Warner 201 

Telegraph, Printing (Reissue). P. A. J. Dujabdin 201 

Telegraph, Printing. R, J. Sheehy 217 

Telegraph, Printing. G. M. Phblps 379 

Telegraph, Printing, Magneto-Electric, Transmitter for. 

G. M. Phelps 330 

Telegraph, Quadtuplex. G. B. Prescott 217 

Telegraph, Quadruplex. F. W. Jones 217 

Telegraph. Quauruplex. F. W. Jones 217 

Telegraph, Quadruplex. B. Thompson 329 

Telegraph, Quadruplex. B. Thompson 379 

Telegraph, Quadruplex. H. C. Nicholson 379 

Telegraph, System, Metrical. T. M. Foote 217 

Telegraph, Train, Coupling for. E. J. aud F. W. McBxa- 

yky and J. Schwartz 120 

Time Locks, Electro-Magnetic Attachment for. W. W. 

3 rerar 120 

Wire, Fence and Telegraph. Splice for. W. B. Hayden 217 

Wire, Insulated. H. Redding. 153 

Wire, Process and Apparatus for Electro-plating. W. Wal- 
lace and L. L. Smith 153 

MISCELLANEOUS. 

American Investments. The Western Union Tel’g Co 98 

Act to Create a Board of Railroad and Telegraph Commis- 
sioners for Now York 8tate 135 

Anticipating the Telegraph 280 

American Electrical Society. Annual Meeting 378 

Bridge or Electrical Balance. The * 49 

Biddy and the Telegraph 119 

Battery. A New 280 

Contraction of Muscles by Electricity 24 

Caution Against a Swindler 55 

Chicago, HI., Telegraphers. Annual Reception of 71 

Chicago Electrical Society. The 71 

Caution to Railroad Officials 86 

Correction. Western Union Standard Duplex 103 

Cheap Telegrams 184 

Curious Use of the Magnet. A 262 

Campbell Courtlaud R. His Wonderful Knowledge of 

Detroiters 280 

Dynamo-Magnetic Phenomenon. On a ^ew 19 

Driving Horses by Electricity 135 

Decision of an Important Interference Case in the Patent 

Office 169 

Destructive Fire in the Patent Office 295 

Electric Governor for Marine Engines 24 

Electrical Currents through Gliding Friction of Solid 

Bodies 39 

Embezzlement. A Telegraph Operator Convicted of 67 

Electricity and the Electric Telegraph. Prescott’s 67 

Engraving by Electricity 146 

Electric Light. Industrial Application of the L52 

* “ The 195, 371 

" •* Inventions 199 

“ •• in Warfare. The 247 

European War. The, and a Burlington, Vt., Telegrapher. 199 

Electric-Motor. A New 242 

Electro-Maguet. Improved 247 

Eastman. Col. Arthur M. Originator of the Direct Cable. 

Death of 276 

Electricity in War 296 

Electro-Silicic Light. The 296 

Electricity in Surgery 307 

Electric Clock. A Remarkable 307 

Formation of Hail. M. Plant s Theory of 3 

Formula tor Obtaining the Insulation Resistance of a 

Line per Mile 214 

Female Telegraphists at the London Office. The 242 

Fecitia 297 

French International Exhibition. The 328, 343 

Government and the Telegraphs. The 2:5 

Human Batteries. Experiments that n are Remarkable 
Results 214 


How a Chinaman Circumvented an American District 

Telegraph Box 307 

He Wasn't Used to It 321 

Instructive Lecture by Prof. Chas. H. Haskins 86 

Increased Safety on Our Railroads 147 

Important Decision to Patentees of the Secretary of the 

Interior 152 

Improvement in Dvnamo-Eletcric Machines 163 

Lightning Protector. Cooper Institute as a 3 

Lectures on the Telephone by Prof. Bell 149 

Lighting Street Lamps by Electricity 184 

Magnetism and Light. On the Points of Contact Between 7 

Magnetism Influence ot Temperature on 10 

Manchester Literary and Philosophical Society 21 

Muscular Contraction aud Electricity 2' J 

New York Telegraphe r- Association. Annual Recept . t. 

of 5 

Nature and Electricity 199 

New Marvels of the Telegraph 2*1 • 

New Method of Measuring the Speed of Electric Waves. . . 321 

Newspapei Science 37o 

Not to be Caught 378 

Ohm's Law 102 

Optical Impression Produced by a Flash of Lightning. ... 247 
On the Reproduction of Musical Tones by Electro-Magne- 
tism * 363 

Ph ) sical Society 19, 35 

Poggendorf, Prof 82 

Permanent Industrial Exhibition. The 152 

Preece, Mr. W. H. on Telegraphy 307 

Personal. Marriage of < 'has. H. Davis 328 

Quadruplex Telegraphy 184 

Quadiuplex Liar. A 232 

Royal Society 36 

Resistance of Wirea 296 

Relation Between the Diameter of Corea of Electro-Mag- 
nets and Th«ir Length 371 

Secrecy of the Telegraph. The 6 

Society of Telegraph Engineers. The 17, 60 

“ “ " " Conversazione of the.... 40 

Static Electricity. Development of 22 

Scientific Notes 24.86, 179. 197, 199, 281, 328, 371 

Shall The Government do the Telegraphing 38 

grnee Alfred. Death of 82 

Siemens’ Universal Galvanometer 103 

Simultaneous Weather Observations 104 

Sensational Drama. A 147 

St. John’s N. B. in Ashes. A errible Calamity 197 

Some New Uses of Electricity 215 

Speculative Com petition. What Employ s Say of It.... 215 
Successful Experiments with the Jablochkoff Electric 

Candie % 215 

Standard Time. The AVestern Union Time Ball in Opera- 
tion 289 

«chofleld. Miss J J. Suicide of 328 

Telegraphing the President’s Message 3 

Tellurium. Influence of Temperature on the Galvanic 
Conductivity of 8 
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Telegraph Securities 10 

Thomson’s Quadrant Electrometer * 17 

Telegrams in Court 38 

Telephonic Outrage. A 119 

Telegraphers’ Mutual Benefit Association 151 

Telegraphy and Mr. Prescott’s Book About It 169 

Telephonic Traditions 193 

Telegraphio Current Meter 247 

Telephone. Peril* of the 297 

Telegraphers’ Mutual Benefit Association. Proceedings 
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Treasurer 357 

Utilizing Niagara Falls 162 

Use of Telegraphic Cables 371 

What fthakspeare says of the American Diatrict Telegraph 371 
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PHELP’S ELECTRO-MOTOR PRINTING TELE- throw the section (which acts as a weight) out- ] 
GRAPH.* wards by centrifugal force. When this takes place 

{Concluded from page 370, Vol. IX.) 'the arm is raised, then pin tc t (which passes 

The electro-motor and its governor are mounted through the upper part of the shaft Q, the latter be- 
upon the base of the instrument at the left and to the ing hollow,) is forced upwards and by means of the 
rear of the hollow column A, which contains the j cup i o s and insulated pin s t raises the lever S by bend- 
transmitting mechanism. The motor consists of ing the Bpring S r V is a platinum faced wheel or 
eight electro-magnets arranged in a circle, within disc, which revolves slowly by means of a worm act- 1 
which a revolving shaft carries a circular row of soft ing upon a toothed wheel fixed upon its axis, not 
iron armatures, five in number. The commutator is shown in the figure. The wheel V revolves in a cup 
so connected that the electro-magnets act successive- V t partially filled with oil. The platinum edge of 
ly as the armatures come within their influence, and the wheel Y and the platinum stud s, on the lever S 
cease to act just as the latter arrive at a point opposite are in contact at all times, except when the speed of 
to the poles of the magnets. By this means a con. ^volution exceeds the rate to which the machine is 

by the screw s, to the insulated lev- Figure 1 0 

er 8, which is mounted upon a 

spring s, and pressed downward by the action of the adjusted by the screw S r The constant motion of f 
screw S p acting upon a flat spring S t . The screw S t | the wheel Y keeps the contact surfaces clean, and 
serves to regulate the speed of the machine in the j there is but little friction on account of the oil. 
manner about to be explained. W is a thick piece of When the speed of the machine becomes too great, , 




Figure 10 


metal mounted upon the main shaft Q of the motor, 
and serves as a counterbalance or fly-wheel. A see- 


the weight W,, being thrown out by the centrifugal 
force as its supporting spring tc bends, raises the in- 


frjfin of this, Wj, is mounted upon a spring tc, and b&s i ner end of the arm w v which lifts the lever S by 

an arm tr ir attached to it. The rapid revolution of means of the rod w v breaking the contact between s 2 

the shaft Q when the motor is in motion, tends to ; and Y, and by thus diminishing the battery force, at 

- — v " .. «... ^ once lessens the speed of the motor. The current 

* From advanced sheets of Prescott's “ Electricity and the , * 

Electric Telegraph,” now in press. I from the motor battery, passing through the lever S, 


wheel Y and frame of the machine to the commutator 
next described, is directed through the several elec- 
tro-magnets in succession, and finally finds its way 
back to the battery by a common battery wire con- 
nected to the insulated metallic ring Q,. The num- 
ber of contact springs in the commutator, is equal to 
the number of electro-magnets multiplied by the num- 
ber of armatures, viz., forty. Each separate electro- 
magnet is charged each time it is approached by 
either of the five armatures during their revolution. 
This is effected by connecting each of the magnets R 
R, etc., with one of eight flat metallic segments X 
(which are insulated from each other, and placed close 
together within the frame of the machine), by means 
of insulated rods x# to which the 
magnet wires are fastened. Five of 
the forty commutator springs x x x, 
etc., are connected to each of the 
conducting segments X X by means 
of studs Xj t passing through the 
l^v frame and insulated therefrom, each 

-m. fifth spring being connected by 

means of its corresponding stud to 
the same conducting segment. The 
IjjSL frame or case R, of the motor haw a 
circular opening in its top plato, 
\ \ '';4 within which opening the contact 

wheel Y runs. This wheel Y is 
m \ \ | mounted at the end of a link Y„ 

I] which is hinged to a projection from 
I the main shaft Q, and is constantly 
! pressed against the inner- edge of 
J I I Jlj the opening in the frame by a 

r m u spring y v so that the frictional con- 

M m ? tact “ ^ wa >' 8 ancient to turn the 
M M/ contact wheel. The periphery of 

W M Mr the latter is grooved as shown at y- 
and runs upon the edge of the opent 
ing, as upon a railway track. The 
contact wheel Y also runs in contac- 
with the ends of the commutator 
springs x x , which yield sufficiently 
to bring each successive one into 
contact with the wheel before the 
preceding one is out of contact. 
The portion of the periphery of the 
wheel Y, which runs in contact with 
the springs, is of larger diameter 
than that which runs upon the 
frame, as will be seen by referring to the figure. The 
object of this arrangement is to cause the surface of 
the wheel Y to slide or rub upon the springs x x as it 
revolves, and thus keep the surfaces clean without 
unnecessary wear. 

It will of course be understood that the wheel Y 
forms an electrical connection between the frame and 
the successive commutator springs as it revolves, and 
thus charges the electro-magnets in rotation, each 
magnet being charged five times during one revolu- 
tion of the main shaft Q, by which means eaeh arms- 
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ture is attracted and released at the proper moment, 
In order to avoid the spark which would otherwise 
be produced at each breaking of the contact between 


tance coil Z, which, when the contact between s a and 
V is interrupted, conveys a sufficient quantity of cur- 
rent' from the battery to the motor to cause the latter 


Figure 11. 
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the stud s t and the platinum faced contact wheel Y, ; to revolve, but at a rate of speed considerably less 
a permanent connection is made between the screw than the normal rate to which the machine is adjust- 
9 X and the frame of the machine by means of a rests* ’ ed. The effect of breaking and closing the contact 


between s, and V is therefore merely to increase and 
diminish the total resistance of the circuit by an 
amount equal to the value of the resistance Z, and 
the extra or induced current, having a path through 
the coil Z, occasions but an inappreciable spark upon 
the contact wheel Y. 

The revolution of the motor is communicated to the 
instrument by means of a pinion Q,, which gears into 
a wheel Q*, of about four times the number of teeth, 
and this in turn is geared directly to the hollow wheel 
£ upon the shaft C of the transmitting machinery 
(figs, land 3.) 

The arrangement of the main and local circuits of 
the Phelps instrument is shown in the diagram, fig. 
12. The switch is placed at the right of the key" 
board, and is represented in position for reoceiving. 
The current enters at 1 and passes through the relays 
2 and 3, thence by wires 4, 5 and 6, through the 
switch, and thence by wires 7, 8 and 9 to the earth. 
The relay 3 is a polarized relay of Siemens’s or other 
suitable construction, and closes its local ciicuit un- 
der the influence of the posiitve pulsations sent to 
line by the transmitting instrument The auxiliary 
relay 2 has a non- polarized or neutral armature, and 
is very much less sensitive than the relay 3, so that it 
is not effected by the ordinary pulsations passing 
over the line. The object of this relay is to enable 
the reoeiver to break or stop the sender during the 
transmission of a despatch, or to answer a call signal, 
as will be hereafter explained. The relay 3 operates 
the printing magnet M by means of a local battery of 
six small cells. If the receiver wishes to stop the 
sender, he turns his switch to the position marked 
•‘break,” which throws his own main battery into the 
line circuit, by way of 6, H, h t 10, 11, switch lever 
16, k j 9 , and 8. The effect of this is to double the 
strength pf the pulsations passing through the relay 
2, end oa$$@ it to actuate a small sounder placed in a 
branch sfcpuit from the common local battery. This 
effect takes place upon both the sending and receiv- 
ing instruments, and the sending operator it thus 
notified of the inteiruption by the working of the 
sounder. The break 13 opens the local circuit of the 
printing magnet M, whenever the switch is turned to 
“ break," and thus prevents the printing mechanism 
from operating, and introducing superfluous charac- 
ters into the printed record. When sending, the 
switch is turned to the point marked “send,” the 
connections being precisely the same as when turned 
to “break,” except that the local circuit of the print- 
ing magnet now remains intact, and the printing 
mechanism may be stopped, if desired, by pushing 
in the stop O j in fig. 7. 

The manipulation of this instrument is theoreti- 
cally very simple, although it will be obvious that a 
vast amount of practice is required on the part of an 
operator before he can expect to be able to finger the 
keyboard with the skill and rapidity which is neces- 
sary in order to develop the full capacity of the in- 
strument, which exceeds even that of the combina- 
tion. For example, an actual trial was made, an 
operator sending continuously for five consecutive 
minutes, the matter being an ordinary newspaper 
despatch from Washington, selected at random. The 
number of words transmitted during this length of 
time was 290, containing 1, 634 characters, inclusive of 
letters, points and spaces, or 58 words per minute — 
a rate of speed which some of the more skilful opera" 
tors can maintain for a long time. By a careful anal- 
ysis of the above despatch it was found that the al- 
phabetical sequence of the letters was such that an 
average of two characters could be printed from dur- 
ing each revolution. Therefore, by depressing two 
keys and permitting the instrument to revolve at the 
normal rate, its actual capacity was easily ascertained 
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by counting the number of revolutions per minute. 
This was found to be 166, —332 letters, or 59.3 words 
per minute. 

The operator, before commencing to transmit a de- 
spatch, sets his motor in motion by dosing the cir- 
cuit of the motor battery by means of a button 
switch at the left of the keyboard. He then turns his 
switch to “send,” and depresses a certain predeter- 
mined series of keys, the pulsations from which oper- 
ate the relay and printing magnets of each instru- 
ment with a distinctly audible sound, serving as an 
alarm. The receiving operator signifies his readi- 
ness to proceed by changing the position of his 
switch from “send” to “ break” for a moment, which 
causes the sending operator’s pulsations to m anif est 
themselves upon his own Bounder . The sender then 
depresses his blank or dash key, transmitting the 
the pulsations in groups of three, with an interval be-, 
tween each group, so that the receiver may adjust 
the speed of his motor. When the latter has accom- 
plished this he signals the sender by turning the 
swith to break” for a moment The sender then 
allows the instrument to make a few revolutions, so 
as to bring the automatic unison of the receiving in- 
s rnment into action, and then proceeds to transmit 
his communication, letter by letter, being careful to 
commence with the dash or blank key. In case the 
two instruments get out of correspondence, which 
seldom happens unless the l 5 ne is in bad order, the 
receiver can stop the sender at any time by turning 
the switch to “ break.” 

The local battery which drives the motor consists 
of two large Bunsen cells, charged with PoggendoriT* 
bichromate solution in contact with the carbons in 
the porous cell, and diluted sulphuric acid in the 
outer or zinc cell. The containing jars are of glass, 
9 inches in diameter and 6 inches high. The zinc 
cylinders are 8 inches outside diameter and 0.5 in- 
ches think, within which is placed a porous cell 7.5 
inches diameter. The carbon element consists of 
two rectangular plates, placed parallel and about two 
inches apart, each plate being 5 by 6.5 inches. This 
battery will run the motor continuously for fifteen 
hours without requiring a renewal of the bichromate 
solution. 

It has not been found necessary to adapt any re- 
peater to this system, as it has proved itself capable 
of working direct at full speed between New York and 
Chicago, a distance of 1,000 miles by the route of the 
line. 


FULLER BATTERY 

This is a modification of the bichromate of potash 
battery. It is composed of an exterior glass jar con- 
taining a solution of bichromate of potassium (1 
part bichromate, 3 sulphuric acid and 9 water), in 
which the carbon plate is placed. Inside the glass 
jar is a porous cup— the bottom of which is covered 
with a layer of mercury to the depth of about half an 
inch. The zinc is cylindrical in form and terminates 
in a foot which rests in the mercury. The remain- 
ing portion of the porous cup is filled with a solu- 
tion of sulphuric acid and water, 1 part acid to 40 of 
water. The improvement claimed by the inventor 
consists in maintaining the zinc always standing in 
the mercury, which renders the battery very con- 
stant Its electro-motive force is about double that 
of the Daniell, while its internal resistence is low, 
and, even when the exterior resistence is quite small, 
the battery remains remarkably constant. It is al- 
ready employed on several English railroads. M. 
Deepointes, of the Submarine Telegraph Company, 
states that this battery has worked well with the 
Hughes apparatus since the 4th of February, 1876, on 
one of the busiest circuits between London and 


Paris, and up to the 3rd of July it had not been 
necessary to renew it, the battery being still strong 
and in good condition. Forty Fuller cells did the 
work for which 60 Marie-Davy, or from 75 to 80 Dan- 
iell Beils, were formerly required » 

M. Higgins, of the Exchange Telegraph Company 
says that he has employed the battery to work the 
printing apparatus of the company. In order to 
produce the proper current to supply two lines at 
the same time, it is necessary that the internal re- 
sistance of the three cells should not exceed 1 ohm. 

Printing 500 impressions per day, the bichromate 
solution lasts 12 days ; but the solution cont aining 
the zinc requires to be renewed three times. The 
same quantity of bichromate solution, in the ordin- 
ary battery, would last eight days, and should be 
supplied in three chargings. The battery has 
worked perfectly on four circuits for six months. 
In the opinion of M. Goldstone, of the London 
and South Western Railway, the Fuller battery 
seems destined to replace the ordinary battery for 
work requiring constant current ; but the test has 
hardly been prolonged a suffleent length of time to 
enable one to pronounce definitely on the subject. — 
Annales Telegraphique. 


M. PLANTE’S THEORY OF THE FORMATION | 
OF HAIL. 

Mr P lan te considers that atmospheric electricity, 
in the state of a discharge or dynamic flux, produoes 
o powerful calorific action capable of vaporizing wa- 
ter in clouds rapidly, and of projecting the vapor so 
formed into the cold regions of the atmosphere. In 
order to show the effect of the electricity in this phe- 
nomenon, it will suffice, he soys, to mention the me- 
chanical action which takes place on the passage of 
the electrical discharge through aqueous masses, and 
the projection into the air of liquid globules suscep- 
tible of becoming transformed into hailstones. With 
a source of intense voltaic electricity, the immersion 
of the positive wire into a conducting liquid, such as 
salted water, determines the aggregations of the aque- 
ous molecules around the electrode, in the form of a 
luminous spheroid. This is due to the double sim- 
ultaneous effect of scattering and aspiration which 
appears to be peculiar to the electric discharge. 

If a more intense current be employed, coming 
from a battery of 400 secondary couples, instead of a 
single globule at the positive pole, a cluster of innu- 
merable globules is obtained, which sucoeed each 
other with great rapidity, and which are projected for 
more than three feet from the vessel containing the 
water. The spark produced at the same time at the 
surface of the liquid appears as a corona or aureola 
of many points, from which the aqueous globules es- 
cape. 

To produce this effect the electrode need not be of 
metaL A piece of filtering paper, moistened with 
salt water, in communication with the positive pole, 
causes a like result, and constitutes a humid mass 
analogous, in certain measure to that of a cloud 
whence an electric discharge escapes. If in place of 
meeting a deep layer of liquid, the current simply 
comes in contact with a damp surface, such as the 
sides or bottom of the vessel, the calorific effects pre- 
dominate, the aureola is more brilliant, and the wa- 
ter is rapidly transformed into steam. 

It thus appears that the action of the current dif- 
fers according to the resistance opposed to it, and 
thus here is found a new example of the reciprocal 
substitution of heat and mechanical work resulting 
from the electric shock. When the work represented 
by the violent projection of the liquid was visible, 
neither heat nor Bteam was developed ; but when ] 
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this does not take place, the powerful calorific effects 
At oboe are noticeable. 

From these experiments M. Plante concludes : 

1. That electric discharges produced in clouds 
may, according to the more or less great density of thC 
moist conductors, determine their reduction into va- 
por or their instantaneous aggregation into globules 
of volume much larger than the cloud globules them- 
selves ; and that the liquid bombs thus formed may 
be projected to great heights, where a vefy low tern* 
perature prevails. 

2. That the formation of hailstones, in cases where 
they do not present a series of opaque and transpar- 
ent layers, but a radiating structure, is also explained 
by this mechanical action. 

3. That the ovoidal or pyramidal form of the 
stones, as well as their protuberances, asperities, etc., 
are due to their electrical origin. 

4. That the light sometimes emitted by hailstones 
is also due to electricity, the discharge producing 
them rendering them at the same time phosphor- 
escent 


THE COOPER INSTITUTE AS A LIGHTNING 
PROTECTOR. 

The principle function of elevated points is to 
dissipate slowly a certain comparitively small por- 
tion of atmospheric electric charges, but without 
perfect ground connections they will certainly and 
utterly fail to accomplish this. If the metallic roof 
of a house is properly connected by a good conduc- 
tor with the moist earth, the house will be better 
protected than with a so-called lightning, rod as 
commonly put up. Many bouses possess accident- 
ally such a protection by the lead of the roof; gutters, 
water pipes, etc., and intelligent architects of Europe 
often make use of these existing metallic parts, and 
by proper attachments complete the system of elec- 
tric oonduetbre from the metallic roof to the ground 
without making the existence of a protective system 
apparent 

The Cooper Institute 6t this city, the highest cen- 
tral part of which has a metallic roof, some 130 feet 
above the ground, and projects above all suround- 
ing buildings, is in its interior incidentally so well 
protected by a series of iron, columns and iron beams 
supporting all the floors (forming a completely con- 
nected iron frame, seven stories high, all in perfect 
contact to the very foundations, and with the gas, 
water and steam pipes), that in 1859 the editor of 
this Journal gave his advice against the putting up 
of a lightning rod as utterly useless ; it has never 
been attached to this building, and during his resi- 
dence there, from 1859 to 1864, severe thunder 
storms damaged several other buildings within a 
radius of 1,500 feet, but of course could do no dam- 
age to this immense mass of metal, which, during 
that time, and no doubt since, has often been struck, 
but which could not be noticed, except by electro- 
metric and magneto-metiic observations made dur- 
ing the prevalence of the storms. — The Manufac- 
turer and Builder 


TELEGRAPHING THE PRESIDENT’S MESSAGE. 

The transmission of the President’s message across 
the continent yesterday over the wires of the Western 
Union Telegraph Company was one of the most re- 
markable telegraphic feats on record. Every word of 
it was sent between 11 305 a. m. and 2:26 p. m. The 
performance was remarkable not only for speed, 
but for accuracy, showing skilled manipulation on 
the part of officials and operators all along the line. 


—San Drandsco Chronicle De e, m 
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QUARTERLY DIVIDEND. 

The Western Union Telegraph Company has de- 
clared a quarterly dividend of one and one-half per 
cent, on the capital stock of the company from the 
net earnings of the three months ended Dae. 31, pay- 
able at the office of the Treasurer on and after the 
15th day of January next, to shareholders of record 
on the 20th day of December. 

The transfer books were closed at 3 o’clock on the 
afternoon of Dec. 20th and will be opened on the 
morning of the 16th of January. 


There seems to be little doubt now of the speedy 
conclusion of a working arrangement of some nature 
between the Anglo-American and the Direct Cable 
Companies, which will likely culminate in Complete 
amalgamation os soon after as the necessary forms of 
law can be observed. The Globe Telegraph and 
Trust Company are the prime movers in the present 
scheme, and as that Company holds a large interest in 
both Cable Companies, it has peculiar advantages for 
bringing about such a desirablo result. 


PRESERVING THE ORIGINAL COPIES. 

IMPORTANT ACTION OF THE WESTERN UNION COMPANY. 

The Executive Committee of the Western Union 
Telegraph Company adopted a resolution on Wednes- 
day, Dec. 20th, declaring that all messages s ent by 
the company were in the exclusive custody and un- 
der the control of the executive committee or the board 
of directors. The committee called a special meeting 
of the board of directors, which met on Friday, 22d, 
and unanimously adopted resolutions authorizing the 
president of the company to* make all proper legal re- 
sistance to the demand of the House of Representa- 
tives and its committees for private and confidential 
papers ; also giving the'managers of the company the 
power and directing them to destroy the original copies 


of all messages as soon as this may be done without 
interfering with the auditing of accounts. Some 
time ago the managers were directed to destroy copies 
of messages after six months, instead of two years, 
as had previously been the rule, but it is believed 
this time may easily be reduced to four months with- 
out serious inconvenience to the accountants, and the 
necessity of holding them more than from 30 to 60 
days can be removed, if necessary, by going to some 
additional expense. 


THE ATLANTIC AND PACIFIC TELEGRAPH 
COMPANY. 

The Report of the Atlantic and Pacific Telegraph 
Company, which was prepared in January, 1870, fol 
o the argemenfc with the Union Pacific Rail- 

road Company in September, states that the Company 
then had 2,476 miles of line and 5,438 miles of wire, 
including those belonging to the Union Pacific 
Railroad Company. The following statement, com- 
piled from the official reports, will show the annual 
increase in the lines, wires and traffic of the Atlantic 
and Pacific Telegraph Company from 1870 to 1875 in- 
clusive : 


Years. 

Milos 

of 

Line. 

Miles 

of 

Wire. 

Receipts. 

| Expenses. 

Profits. 

1870 

2476 

5438 


! 


1871 1 

1 2540 

CO 30 

$272,423 57 

$246,066 92 

$27,367 66 

1872 ' 

| 

1 2724 

7034 

333,895 34 1 

292,740 01 

44,155 33 

1873 

3197 

7680 

372,627 B1 | 

333,351 85 

39,275 96 

1874 

3927 : 

8403 

*450,534 01 

399,101 97 

51,422 04 

1875 

4397 

9874 

*336,826 97 1 

396,999 75 

t 


* Including receipts of Franklin Tolegraph Com- 
pany, from Nov. 20fch, to Dec. 31st, inclusive. 

f Loss, in 1875, $9,572 78. 

$ Up to the close of 1874 the Atlantic and Pacific 
Company managed to keep free from debt, and even 
earned a small surplus each yeari At the beginning 
of 1875 the control of the Company passed into the 
hands of the present management, resulting at the 
end of the year in a not loss of $9,572, and a floating 
debt of $279,204.83. 

The foregoing statement of the number of miles of 
line and wire is taken from the official reports up to 
1875. The subsequent additions are made from the 
statement of lines and wire constructed each year, as 
shown in the President’s report to the stockholders 
for 1874 and 1875. These reports show that in 1874 
728 miles of line and 728 of wire, and in 1875 472 
miles of line and 146G miles of wire were constructed 
or acquired by the company,, which, added to the 
amount of them in 1873, makes a total of 4,339 miles 
of line and 9,874 miles of wire erected or acquired by 
the company at the close of 1875. 

Comparing the above correct statement with the 
official report for 1875 shows a difference of 247 
miles of line and 903 miles of wire. 

The report for 1875 gives the receipts of the com-* 
pony at $386,826.97, and claims “ a gain of $24,545.73 


notwithstanding the general depression of business, 
the loss of the Signal Service, the Southern connec- 
tions, and the reduction of rates ! ” 

The report for 1874 gives the receipts of the At- 
lantic and Pacific Company, including those of 
the Franklin Company, lrom November 20th to De- 
cember 31st at $450,534.01. Now, the receipts of the 
Franklin Company for the time named, as appears from 
the report of that company, were $31,554.09, which, 
deducted from the total receipts of the Atlantic and 
Pacific Company, leaves $418,979.92 as the receipts of 
he latter for 1874, or $32,152.95 more than the re- 
ceipts of 1875. 

Another notable feature in the business of the Att 
lan tic and Pacific Co. for the past year, as compared 
with previous years, when the lines were nnder dif- 
ferent management, is shown by the fact, that in 

1874 they made $51,422.04 net earnings, while in 

1875 there wasja deficit of $9,572.78, and a debt in- 
curred of $279,204.83. 

In 1873 the Atlantic and Pacific had 95 offices and 
7,680 miles of wire, and in 1875, 360 offices and 9,871 
miles of wire, and yet the gross receipts of the company 
for 1875 i cert $32,152.95 less then they were in 1873. If 
an increase of over 250 offices and 2,000 miles of wire 
is followed by a decrease of over $32,000 in the gross 
receipts of the Atlantic and Pacific Company in a 
single year, what encouragement is there for the far- 
ther extension of the system ? 

From the above-mentioned result we fear that 
some discount must be made upon the statement in 
the report for 1875, that “ there had been 23 per cent 
increase in the volume of business and 17 per cent 
increase of cash receipts, without any increase of ex- 
penses resulting from the reduction in rates !” 


PHELPS’ MOTOR PRINTER QUADRUPLEXED. 

We publish in the present number of the Journal 
the concluding portion of the description of Phelps 
Electro Motor Printer. This instrument has been 
for some time in successful operation between New 
York and Washington, in connection with Mr Gerritt 
Smith’s improved Qu&druplex. Only two instruments 
at each end, however, being worked at present, for 
the transmission and reception of messages ; the 
other two sides of the Quadruplex being simply used 
for breaking or signalling. With two instruments at 
New York, and two at Washington, connected by a 
single wire, 110 words per minute are regularly trans- 
mitted in the ordinary course of business. If the 
business should require it, two more instruments at 
each end can be connected on the same wire, thus 
enabling the operators to transmit 220 words per 
minute upon a single wire, each operator sending at 
the ordinary rate of 55 words per minute. 


HONORABLE MENTION. 

One of the most pleasing duties which falls to the 
lot of journalists, is that which allows the recording 
of honorable and praiseworthy actions. It gives us 
much pleasure to print the following from the min- 
utes of the Brunswick (Ga.) Relief association, in 
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reference to the conduct of master Cornelius Casey 
a messenger in the service of the Western Union Tel- 
egraph Company at that place, during the yellow 
fever epidemic in the Fall. 

Whereas, Cornelius Casey, a telegraph messenger 
of the Western Union Telegraph Co., only twelve 
years of age, in the most terrible days of the epi- 
demic, when our operators and the operators sent us 
from abroad were stricken down with the yellow 
fever, took charge of the office for four days and kept 
np our communication with the outside world, 
sending and receiving dispatches correctly, although 
#t was not until then known that he understood tel- 
egraphing, he having picked it up in the office, and 

Whereas, But for his action our community would 
have been entirely shut out from communication 
with the outside world, 

Resolved, That the thanks of this Association are 
due and are hereby tendered the said Cornelius 
Casey for his services as above stated and that a copy 
of this Besolution be published in the Brunswick 
Advertiser , and a copy sent to Hon. Wm. Orton, 
President W. U. Telegraph Co. 

THE BOGUS NEWS SWINDLE. 

The swindler, who in October last used the wires 
of the Western Union Company to forward a bogus 
dispatch to the Associated Press, announcing the 
death of Commodore Vanderbilt, to which he forged 
the signarure of the Rev. Mr. Deems of this city, 
has been unearthed, is in custody, and it is to be 
hoped, will receive due punishment Hm name is 
Condit, and he claims to be a dealer in real estate. 
He is the same person, who, a week or two since, 
sent a bogus despatch from Newark, to Kiernan’s 
News Agency in New York, to which he signed the 
name of the New York Herald Correspondent stating 
that the President and other officials of the Central 
Railroad of New Jersey were before the Chancellor 
of that State to apply for the appointment of a Re- 
ceiver for the road. Condit has been fully identified 
both in New York and in Newark. 


NEW YORK 

TELEGRAPHERS’ ASSOCIATION. 

The arrangements for the reception to be held on 
the 24th of January at Lyric Hall, having been per- 
fected in such a satisfactory manner, by the commit- 
tee, that the entertainment bids fair to be one of the 
leading social events of the Beason ; it is expected 
that nearly all of the leading representative telegraph 
men will be present: those who have, or can secure 
tickets (sale of which is limited to 125) may feel as- 
sured of a very enjoyable evenfng. As no compli- 
mentary tickets will be issued to resident telegraph- 
era, it behooves all to secure them at once. The en 
tertainment is given under the auspices of the fol- 
lowing named gentlemen: 

A. H. WATSON, Prest. J. H. DWIGHT, Vice Prest 
J. A. ASHHURST, Secy. A. S. DOWNER, 

J. W. BALDWIN, Treas. W.K.APPLEBAUGH, “ 


EXECUTIVE COMMMITEE. 


W. J* Holmes, 

E. F. Ludwig, 

J. O. Greek, 

John J. Kiebnan, 

T. G. Singleton, 

D. W. McAneeny, 
The Reception and 
nounced hereafter. 


J. D. Reid, 

W. J. Dealy, 

M. H. Reading, 

S. H. Edwards, 

E. A. Leslie, 

E. H. Kearney, 
committees will ba an 


Executive Office, 
Western Union Telegraph Company, 
New York, Dec. 15, 1876 
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Hon. William R. Morrison, 

Chairman, Ac., 

New Orleans, La. 

Sib : Subpoenas have been served upon several em- 
ployes of this company, directing them to produce 
before the Congressional Committee, of which you 
aie chairman, all messages in possession of the com- 
pany sent and received by the persons named in the 
subpoenas during several months of the present 
year. 

I have delayed a reply to these demands in the ex- 
pectation that similar applications would be made by 
a Committee of the Senate, also charged with the in- 
vestigation of mattere connected with the Presidential 
election and canvass in several of the States, so that 
the action of the company, being the same in respect 
to the messages of both political parties, could not 
be attributed to a desire to prejudice or promote the 
interests of either. No subpoenas have yet been 
served upon us by order of the Senate Committee, 
and as further delay might appear to be a discour- 
tesy to yourself and your committee, it does not 
seem proper to further postpone this answer. 

The sub] oenas were served before the investiga- 
tion which the Committee had been directed to make 
whs begun, and before evidence had been presented 
to the Committee t ither that the persons named iD 
the subpoenas had sent any messagfs whatever, or 
that any messages sent by them related to the sub- 
ject matter of the in vesta gstion. It appears to have 
been assumed that persons, holding high official 
positions under the Federal ani State governments, i 
and others prominent in public affairs, were in the 
habit of sending messages by telegraph ; and with- 
out attempting to ascertain if any of these messages 
were material to the investigation, the officers and 
agents of this Company have been commanded to lay 
aside the business in which they are engaged — to 
beoome spies and detectives upon, and informers 
against, the customers who have reposed in us the 
gravest confidences concerning both their official and 
their private affairs. 

I have never believed that the Congress of the 
United States, with this subject fairly before them, I 
would permit Committees to violate the secrecy of the 
telegraph in this manner. And it seems to me that I 
the present is an opportunity which it would be un- 
wise to forego for obtaining a decision directly from 
the representatives of the people. If the messages of 
persons connected with one political party are spread 
before the public, a like course will be taken in re- 
spect to those of the other party, Both parties, 
therefore, have the same interest in publishing to the 
world the secrets of the telegraph offices, or of pre- 
venting such publicity. 

It has, therefore, been decided to decline, very re- 
spectfully, to permit the employees of this Company 
to produce before any Committee of either House of 
Congress messages sent or received by the representa- 
tives of either the Democratic or the Republican 
party, at least until after Congress shall have approv- 
ed the subpoenas of the Committees and directed that 
thoir demands be enforced. 

I am, with great respect, etc., etc. 

WILLIAM ORTON. President. 

Western Union Telegraph Company, | 
Washington, D. C., Dec. 18, 1876. f 

Hon. J. Proctor Knott, Chairman Judiciary Committee 
House of Representatives. 

Sir :— On Saturday last the House of Representa- 
tives referred to the Judiciary Committee a commu- 
nication from Hon. Wm. R. Morrison, New Orleans, 
Chairman of the House Committee for the investiga- - 

IZ( 


tion of the Election and Canvass in the State of 
Louisiana and elsewhere, to whieh was appended a 
communication which I had addressed to Mr. Morri- 
son, giving reasons why the Western Union Tele- 
graph Company should not be required to furnish 
the messages of sundry persons named in subpoenas 
which had been'served upon certauTemployes of the 
Company. 

I regret that the raotivo of my action in this matter 
has been misunderstood, and that an impression ap- 
pears to prevail in some quarters that, for political 
reasons, I desire to delay and embarrass the investi- 
gation which the House has ordered. 

I think it due to your Committee, no less than to 
myself, to make to you the following statement 

While the canvass of the Presidential vote was in 
progress in several of the States, Dr Norvin Green, a 
Vic*-President of the Company, and my chief as- 
sistant had a consultation with me at my house, to 
which I had been confined several weeks by illness, 
at which it was decided that the political messages 
of both parties sent from and received at stations 
nearest the headquarters of the two National Com- 
mittees, to and from Washington, Columbia, S. C. 
Tallahassee, New Orleans, San Francisco, Portland 
and Salem Oregon, and several other cities, including 
relay copies at repeating stations, should be removed 
from such offices, and forwarded to places of greater 
security, and with a view to their destruction. In- 
structions were issued to have this plan promptly 
carried out, and before any of the subpeenas were 
issued much of the work had been accomplished. 
Dr. Green is a well known citizen of Kentucky, 
who has held prominent positions in that State, and 
is esteemed wherever known for his high character. 
The fact that he is and has always been in politics a 
Democrat should relieve him at least from the impu- 
tation that he is seeking to cover np the acts of his 
political opponents by thwarting an investigation 
carried on by bis political friends. Dr. Green has 
had the whole charge of this business at all stations** 
south of New York, while I have given the direc- 
tions at the Western cities and the Pacific coast. 

To what extent it would be possible to produce the 
messages covered by the subpoenaes heretofore issued 
I am unable to say, but that the majority have been 
removed from the sending and receiving stations is 
undoubtedly true, and equally so that their produc- 
tion would be attended with serious difficulty. 

The sole motive for taking the course above de- 
scribed was the protection of the affairs of our custo- 
mers from public exposure. I distinctly disclaim in 
my own behalf as well as on behalf of my business 
associates, any desire or intention to thwart the work 
of the Committee of the House, or in any way to 
show disrespect for its authority. Nor am I dis- 
posed to raise the question that telegrams are, under 
existing laws, privileged communications. Nor that 
the House has not the power to compel their produc- 
tion. But I submit that the senders of twenty-five 
millions of messages a year, representing as they do 
the capital, the enterprise and the intelligence of the 
country in every deportment of human affairs have 
peculiar claims upon Congress for protection from 
the seizure and search of their private communica- 
tions, and especially from any use of them which 
would be liable to intensify political excitement. 

It may not be out of place to say in this connection, 
that no person of either political party has directly 
or indirectly advised or requested the withholding 
of metsa^es in this case, and it follows necessarily 
that no “protection” has been offered or asked for 
so doing. 

I am, with high regard, your obedient servant, 
(Signed) WILLIAM ORTON. 
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Executive Office W. U. Tel. Co., ) 
New Yobs, Dec. 33, 1876. f 
Hon. William R Morrison, Chairman, New Orleans , 
La.: 

Sib : Accompanying this I send yon a communica*- 
tion made by me this day to the Speaker of the House 
of Representatives in respect to a paper served upon 
me, and which requires the Sergeant-at-Arms of the 
House of Representatives to summon me to appear 
before your committee at New Orleans on the 26th of 
December. I do not suppose it is thought I possess 
any personal knowledge concerning any of the mat- 
ters to be investigated by that committee. 

I am but now recovering from a long and serious 
i llness, and my health is in such a state that I could 
not, without great ir convenience and risks, as well as 
unnecessary expense to the Government, make so 
long a journey as that to New Orleans. I trust, 
therefore, that I may be relieved from personal at- 
tendance, and that such report as you may think 
proper to make to the Speaker of the House, may 
not involve me in a contempt for a failure to appear 
personally. I possess no knowledge in respect to any 
matter confided to you for investigation or in respect 
to the papers which you seek, which would be of any 
value to you if I were there. I am, very respectfully, 

WILLIAM ORTON. 

Executive Office, 1 
Western Union Telegraph Company, V 
Nrw York, Deo. 23, 1876. ) 

To the Hon. Samuel J. Randan , Speaker of the House 
ef Representatives , Washington, D. C. 

Sib:— On the 19th day of December a paper (a 
copy of which is hereto annexed) was handed to me 
at Washington, addressed to John G. Thompson, 
Esq., Sergeant-at-Arms, or to his Special Messenger, 
and signed by you as Speaker, by which paper the 
said Thompson or his Special M e ss eng er is com- 
manded to produce at New Orleans, before the Spe- 
cial Committee of the House of Representatives, of 
which Hon. William R. Monison is Chairman, all 
telegrams in his possession or under his control, 
received or sent by William E. Chandler, Zach 
Chandler, J. Don Cameron, J. M. Edmunds, James 
Casey, Wm. Pitt Kellogg, S. B. Packard, John F. 
Casey, J. R. G. Pitkin, Henry C. Dibbel, H. 0. 
Warmouth, George W. Carter, and Gen. Auger, 
from and at New Orleans, La.; Washington City, 
D. C., New York City, N. Y., since the first day of 
September last. 

Said paper also appears to require said Thompson 
to summon me to appear before said select commit- 
tee at the same time and place, then and tiiere to 
testify touching matters of inquiry committed to 
said committer. 

Assuming that said paper is erroneously supposed 
to contain some command addressed to me requiring 
mo to produce before said committee telegrams of a 
like description in my possession or under my con- 
trol, I beg leave respectfully to inform you that if 
any such messages havo ever existed, (of which I have 
no knowledge,) I have never had, either personally 
or officially, any possession of them ; that I have 
never had any control over them except as an agent 
of the Webe rn Union Telegraph Company, through 
and by the co-operation of subordinate agents ; that 
the Western Union Telegraph Company has, without 
any knowledge or participation on my part, taken 
from me all power and control over all messages now 
in the possession of the company. I beg leave, 
therefore, respectfally, to be excused from compli- 
ance with the above-mentioned requirement, it never 
having been at any time since the service of the sub- 
poena and being not now in my power to comply with 
the same 

Very respectfully, Ac., WILLIAM ORTON. 
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City and County of New -York, ss.: Personally ap- 
peared before me the 23d day of December, 1876. 
William Orton, to me personally known, who, being 
duly sworn, deposed that the annexed stattment, 
addressed to the Hon. Samuel J. Randall, Speaker 
of the House of Representatives, is true, and that the 
same is made as and for his return to the certain 
paper purporting to be a subpoena referred to 
therein. WILLIAM ARNOUX, 

Notary Public, 

[seal.] Cky and County of New-York. 

Executive Office, 

Western Union Telegraph Company, 

New York, Dec. 23, 1876. 

Hon. 0. P. Morton , Chairman of Committee of Privi- 
leges and Elections, Washington, D. ] 

Sib:— Iu response to your notice, dated Washing- 1 
ton, December 19, 1876, whereby I am required to 
produce without delay before the Committee of 
Privileges and Elections of the United States S n- 
ate, originals and copies of all telegraphic dis 
patches received at, or sent from the telegraph offices 
at Salem and Portland, State of Oregon, from the 
first day of November, 1876, to the 19th day of De- 
cember, 1876, any and all dispatches containing the 
name of J. N. P. Patrick, or J. N. P. Patrioh ; also 
Charles Diamond or Charles Dimond ; also Runyon 
A Co.; also Ladd A Bush; also Eugene Casserly; 
also William M. Gwinn, or to said Gwinn, or from 
him, and all dispatches where the sum of $8,000 is 
mentioned, and all dispatches of a political charac- 
ter by whomsoever sent or received, referring to the 
Electoral vote of Oregon; the inelegibility of Watts 
as a Presidential Elector; and also all dispatches of 
a political character by whomsoever sent or received 
within the period named herein, I beg leave respect- 
fally to say that I have neither possession nor control 
of any messages sent by the Western Union Telegraph 
Company, and am unable, therefore, either to ascer- 
tain whether such dispatohes or messages as you 
describe have ever existed, or to comply with the 
requirements of said notioe. Very respectfully, 

WILLIAM ORTON. 

City and County of New York, ss.: Person \lly ap- 
peared before me this 23d day of December, 1876, 
William Orton, to me personally known, who, being 
duly sworn, deposed that the annexed statement, ad- 
dressed to Hon. O. P. Morton, Chairman of Commit- 
tee of Privileges and Elections, is true, and that the 
same is made as and for hii return to the notice re- 
ferred to therein. 

[SeaL] WILLIAM ARNOUX, 

Notary Public, City and County of New York. 

United States Senate Chamber, / 
Washington, Dec. 19, 1876. \ 

To Hon. William Orton , President of the Western Union 
Tetyraph Company: 

You are hereby required to produce without delay 
before the Committee of Privileges and Elections of 
the United States Senate originals and copies of all 
telegraphic dispatches received at or sent from the 
telegraph office in Salem and Portland, State of Ore- 
gon, from the 1st day of November, 1876, to the 19th 
day of Deoember, 1876, any and all dispatches con- 
taming the name of J. N. P. Patrick or J. N. P. Par- 
tricb, also Charles Diamond or Charles Dimond, also 
Eugene Casserly, also William M. Gwinn, or to said 
Gwinn or from him, and all dispatches where the sum 
of $8,000 is mentioned, and all dispatches of a po- 
litical character, by whomsoever sent or received, re- 
ferring to the Electoral vote of Oregon, the ineligibil- 
ity of Watts as a Presidential Elector, or to giving 
the certificate to Cronin as a Presidental Elector, and 
also all dispatches of a political character by whom- 
soever sent or received within the period named 
therein. 

0 P. MORTON. 

Chairman of Committee ef Privileges and Elections. 


The following resolutions were adopted by the 
Board of Directors of the Western Union Telegraph 
Company at a meeting held Dec. 22, 1876 : 

Resolved, That the Western Union Telegraph Com- 
pany regards itself as the confidential agent of such 
of the people of the United States as may wish to em- 
ploy its agencies for the transmission of communica- 
tions by telegraph, and bound to resist by every law- 
ful means all publications or examination of its 
records. 

Resolved, That, excepting such messages as may be 
directed by the sender to be preserved for a period 
not exceeding six months, the Executive Committee 
is hereby directed to provide in the future for such 
speedy destruction of all written messages as the 
necessary keeping of accounts between the respective 
offices of the company will allow. 

Resolved, That the Board of Directors hereby ap 
prove the action of the Executive Committee in re 
moving all messages now on bond from the contro 
or possession of any of its officers. 


THE SECRECY OF THE TELEGRAPH. 

Whether a party leader, on one side or the other, 
has sent to any Southern State a telegram which it 
would be discreditable to him to have made public, 
is a very small matter compare! with the importance 
of preserving the right ot persons 'to oommnnioate 
with each other confidentially, and without a liabili- 
ty to have their communications exposed, unneces- 
sarily, to those for whom they are not intended. 

A few everlasting principles lie at the foundation 
of a free Government. They should compose its 
principal superstructure, and among these none is 
more sacred than “ the right of the people to be se- 
cure in their persons, houses, papers, and effects 
against unreasonable searches and seizures ; ” a 
right which the Constitution of the United State* 
declares “ shall not be violated. ’* We must be careful 
that we do not, in order to keep the Government 
running, dejtroy one of the most precious privileges 
—the privilege of the private interchange of thought 
— which it is designed to maintain. 

In the progress of science and invention the tele- 
graph has become a principle mediui i of communi- 
cation on the most important and pressing matters, 
whether political, commercial or social We think 
what goes over the wires should be sacred, and that 
other souroes of informa 4 ion and of evidence should 
be resorted to for the establishment of charges of 
fraud and crime. 

This is a matter of general interest It may be 
be said with almost literal truth that the whole world 
is interested in preserving the secrecy of the tele- 
graph. The idea that every curious and prying leg- 
islative committee may cause to be spread before the 
public everything that has been sent over the wires 
will be hateful and repulsive to the people in general 
and we believe the ultimate decision will be against 
any such exercise of arbitrary power. — N. Y. Sun. 


The letters of President Orton, printed elsewhere, 
famish fresh proof of the resolute spirit in whioh 
the Western Union Telegraph Company meets the 
demand of the House of Representatives. This is a 
contest in whioh every citizen who uses the telegraph 
or post-offi )e is vitally iut9restdl, for if the privacy 
of the one is invaded the sanctity of the other may 
be violated. Every citizen wbo would not see 
another added to tbc list of crimes committed against 
the people in the name of the people should throw 
his influence against the wicked attempt of their 
misguided representatives to destroy a valued light 
for the Bake of a temporary partisan purpose, — New 
York Tribune. 
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ON THE POINTS OP CONTACT BETWEEN 

MAGNETISM AND LIGHT. 

from The Telegraphic Journal 

Of all physical investigations, perhaps the most 
important at the present day is the disoovery of defi- 
nite relationships between the phenomena of elec- 
tricity and magnetism and those of light Our read- 
ers are doubtless aware of the critical theoretical is- 1 
sues which depend upon the precise determination 
of this relationship. When corresponding electro- 
static and electro-magnetic phenomena are numer- 
ically compared, it is well known that the latter are 
larger than the former, and the number of electro- 
static units in one electro-magnetic unit is found to 
vary inversely as the magnitude of the unit of 
length, and directly as the magnitude of the unit of 
time adopted. Hence, the ratio of the two units is 
expressed by a length divided by a time : but space 
divided by time expresses velocity, and the conclu- 
sion is therefore obvious that the relationship be- 
tween these two sets of phenomena is really a definite 
velocity — a natural quantity, in fact, the magnitude 
of which can be determined. Now, the measure- 
ment of this quantity is, as Prof. Clerk Maxwell has 
said, one of the most important researches in elec- 
tricity. We are not, however, left in doubt as to the 
value of this ratio, for it has been measured by Weber 
and Kohlrausch, Thomson and Maxwell, and the 
extremely important fact has thus been revealed that 
the ratio of the two sets of units is a quantity of the 
same order of magnitude as the velocity of light. 
Neither of these constants has yet been determined 
with such accuracy as to enable us to say that one is 
greater or less than the other. Thus, the velocity of 
light, determined by Fizeau, is 314,000,000 metres 
per second, and as determined by Foucault, 298,360,- 
000 ; .the ratio of the electric units determined by 
Weber is 310,740,000, and by Maxwell, 288,000,000 
metres per second. Thus, we have strong reasons 
for believing “that light is an electro-magnetic phe- 
nomenon,” * and therefore it is more than probable, 
as Faraday long since suggested, that if a material 
medium fills space, it has other functions besides 
the conveyance of luminous and calorific radiations. 
In fine, the ether, which the undulatory hypothesis 
of light compels us to assume, is the electro-magnetic 
as well as the luminiferous medium — for the proper- 
ties of the two media are identical— and thus a very 
weighty confirmation has been obtained of the real 
existence of this universally-diffused and transcend- 
ently-subtle form of matter. 

The meaning of the first sentence in this article 
will now be more apparent, and the question we 
have to ask ourselves is, what points of contact have 
as yet been experimentally found between electricity 
and magnetism on the one hand, and light on the 
other ; and what is the nature of such relationships, 
if any ? 

Passing over the doubtful experiments of Morri- 
chini, Christie, and Somerville, on the influence of 
the solar rays on needles magnets, we oome to Fara- 
day’s great discovery, termed by him “the magnet- 
isation of light," but which would be more correctly 
expressed as the effect of magnetic force in turning 
the plane of polarization of light transmitted through 
diamagnetic substances. This discovery Faraday 
made in September, 1846, and it forms the 19th series 
of his “ Experimental Researches. 

Those famous words, spoken by Macbeth, seem 
specially applicable to Faraday, and his spirit of 
courageous investigation 


•Maxwell’s Electricity and Magnetism,” vol. il^chap. 30 . 


“ Tis much he dares : 
And to that dauntless temper of his mind. 
He hath a wisdom that doth guide his valor 
To act in safety." 


He tells us he was led to the disoovery by the oon 
fiction “that all the forces of nature are mutually 
dependent, having one common origin. " Just as the 
intrepid explorer of some unknown region is guided 
by a prefailing idea, so Faraday, through all his 
work, was fascinated by this dominant impression, 
that the energies in Nature were one in essence, 
though different in manifestation. Not disheartened 
by repeated failures, he at last transmitted a ray of 
plane-polarized light through a transparent diamag- 
netic medium (the first substance tried being 
heavy glass, which he had long previously made for 
his optical experiments), and as the light emerged 
from the substance, the plane of polarisation was ob- 
served by noting the position of the analyzer when it 
cuts off the ray. A powerful magnetic force was then 
made to act, so that the lines of force within the sub- 
stance coincided with the direction of the ray. Fara- 
day thus found that the effect of magnetic force was 
4o turn the plane of polarisation through a small an- 
^gle, round the direction of the ray as an axis. The 
direction in whioh the ray has thus been turned is 
She same as the direction of the positive current in 
fthe electro-magnet This is the case for diamagnetic 
media ; for certain salts of iron the direction of rota- 
ftion has been found to be the reverse of the forego- 
ing. 

Now there are certain substances, such as solution 
of sugar, turpentine, Ac., which independently of 
■magnetic force rotate the plane of polarization as the 
ray passes through the substance. There is this 
radical difference, however, between such natural 
rotation and that induced by magnetic action — viz., 
in the former case the direction of rotation is re- 
versed when the direction of the ray is reversed, and 
in the latter case the direction of rotation is exactly 
the same whichever way the ray passes along the 
substance, the direction of rotation only being re- 
versed by reversing the magnetio poles. If it were 
possible to reflect the ray to and fro along the dia- 
magnetic body, the amount of rotation would there- 
fore be increased in direct proportion to the number 
of times the ray traversed the body. 

The physical explanation of the ' phenomenon dis- 
covered by Faraday is given by Professor Clerk Max- 
well in his wonderful treatise on “ Electricity and 
Magnetism." Our space will only allow us to make 
the following extract, in which Prof. Maxwell ex- 
presses the phenomenon of rotation, and which is 
independent of any theory of light “ A plane-polar- 
ized ray falls on the medium. This is equivalent to 
two circularly-polarised rays, one right-handed, the 
other left-handed, as regards the observer. After 
passing through the medium the ray is still plane- 
polarized, but the plane of polarization is turned, 
say, to the right (as regards the observer. ) Hence, 
of the two circularly-polarized rays, that which is 
right-handed must have had its phase accelerated 
with respect to the other during its passage through 
the medium. In other words, the right-handed ray 
has performed a greater number of vibrations, and 
therefore has a smaller wave-length within the me- 
dium, than the left-handed ray, which has the same 
periodic time." In fact, the index of refraction of 
the glass for one of the circularly polarised rays is al- 
tered by the act of magnetization. 

It is clear the relationship between light and mag- 
netism discovered by Faraday is molecular phenome- 
non ; the heavy glass is a diamagnetic body, and 
tends to place itself across the magnetic field, but 
being constrained to occupy an a* m l position, its 1 
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molecules are thrown into a state of strain which is 
revealed by polarized light 

Pro! George Forbes has shows * that the same 

•Proc. Royal 8oo. Ed., vol. ix., Mo. 94. p. 86. 
effect as that discovered by Faraday might be 
produced without the aid of magnetism, if the rod 
of heavy glass were rotated round the axis of the ray 
of light with great velocity. The rotation of the 
plane of polarization would be the angle rotated 
whilst the ray traverses the glass rod. This is on the 
assumption that the ether within the rod is likewise 
rotated. But to produce by rotation an effect corres- 
ponding io the magnetio effect, the glass rod would 
have to be rotated ten million times a second, and 
this is beyond the range of experiment. Further, 
Prof. Forbes points out that supposing the mole- 
cules of the glass and the accompanying ether to be 
rotated round the lines of magnetio force, in the di- 
rection of the positive current producing the given 
magnetio field, then the phenomenon discovered by 
Faraday would be explained. So soon as the elec- 
tro-magnet is demagnetized, the rotation of the mole- 
cules ceases. It seems, then. Prof. Fortes thinks, 
there is a friction among the molecules tending to 
stop the rotation, and if this be so, it follows that 
when the electro-magnet is excited, the rod of glass 
will have a tendency to turn bodily round an axis 
through its centre of gravity, and parallel to the lines 
of force, and if the rod be free to move, such a rota- 
tion ought to be observed. Prof. G. Forbes has put 
his ingenious hypothesis to the test; and though his 
investigation is as yet incomplete, the results of his 
experiments hitherto have shown that there is an ef- 
fect of the kind anticipated. The nature of the de- 
flection was found to depend on the polarity of the 
magnet, and by timing the reversals of the ourrent a 
considerable amplitude of rotation was obtained. 

Prof. Maxwell has added a valuable note to Prof. 
Forbes* paper, pointing out, as he had already done 
in his work on Electricity, “ that there be no 
doubt a rotation of some kind is going on in a dia- 
magnetic medium under magnetic force, and this 
may be oi the molecules, of the glass, of the ether, or 
what not, and this probably goes on in all media, 
whether transparent or not" Prof. Maxwell, how- 
ever, objects to the assumption that this rotation is 
stopped by inter-molecular friotion as soon as the 
magnetio force U remover 1 , inasmuch as it has never 
been shown that a magnet must necessarily lose its 
magnetism. “Hence we must admit," Professor 
Maxwell adds, “ that the molecular rotation is not 
accompanied by friction, but that it is set up by 
electro-motive force when it is stopped, like a rota- 
ting body having inertia. " Prof! Maxwell then indi- 
cates how the points suggested by Prof. Forbes may 
be investigated experimentally. 


The traffic receidts of the Great Northern Tele- 
graph Company for October, were 548,647 francs, 
against 386,659 for the corresponding month last 
year. Total, January to October, 4,162,322 francs 
against 3,509,746 francs for the corresj onding months 
of last year. 

The traffic receipts of the Direct Spanish Tele- 
graph Company, for October, were £781, against £1, 
580, for the corresponding month last year. 

The number of messages transmitted for the 
month of October by the Cuba Submarine Tele- 
graph Company, was 2,113, estimated to produce 
£1,303 against 2.372 messages, producing £1,977, in 
the corresponding month last year. 

The receipts of the West Coast America Tele- 
graph Company, for four weeks ending 26 August, 
were $2/ 
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INFLUENCE OF TEMPERATURE ON THE 
GALVANIC CONDUCTIVITY OF 
TELLURIUM. 

Conductors of the galvanic current have been di- 
vided into two classes, those which do and those 
which do not undergo a chemical change in the pro- 
cess of conduction. The latter {c.g., metals) have, in 
goneral, their conductivity diminished by rise of 
temperature. The former {e.g., all decomposable 
liquids) have it increased. 

Tellurium and selenium form a remarkable excep- 
tion, in that their conductivity is, at least within cer- 
tain limits, increased by heating. The researches of 
Dr. Siemens on selenium have formerly been de- 
scribed in these columns. The behaviour of tellu- 
rium has been experimentally investigated by M. 
Franz Exner ( Pogg . Ann.), with results which we 
shall here briefly record. 

Three bars of tellurium weie prepared, pulve- 
rized tellurium being fused in glass tubes, then al- 
lowed to cool in Air. (In some cases the tubes cracked ; 
tellurium, like bismuth, expands in passing into the 
solid state.) Bar L broke before its dimensions were 
determined. Bat EL was 54mm. in length, and 
2*6min. in diameter. Bar HL was 153mm. in 
length, and 3 73mm. in diameter. The heating was 
done in an air-bath, and the resistance was meas- 
ured at intervals with a Siemens universal galvanom- 
eter. The phenomena were as follows : — 

Bar L was heated from the temperature of the 
room to about 200 ' C, then slowly cooled. There was 
an increase of the resistance up to 90 3 , then a grad- 
ual decrease to 200°. But in cooling, the turning 
point at 90 5 was not perceptible ; the resistance in- 
creased from 200 3 continuously to the room-tempera- 
ture ; and so strongly, that the resistance at the end 
of the experiment was six times as great as that at 
the same temperature at the beginning of the exper- 
iment 

The same bar was again iisated from 22° to 200°. 
There was now no turning point ; the resistance de- 
creased continously on to the highest temperature, 
and increased continuously throughout in the cooling. 
At the end, however, the resistance was less than at 
the beginning of the experiment In a third experi- 
ment, the turning point was again wanting, but at 
the end the resistance was again increased ; and in 
a fourth experiment the same was again diminished. 
On the other hand, at the maximum temperature of 
200 3 , the resistance was in all four cases pretty much 
the same. 

The second bar also gave a turning point in the 
first experiment, but this was considerably higher, 
viz., at HO 3 . In cooling, it showed a regular in- 
crease of the resis ance, which finally was four times 
as great as at the beginning, at the same tempera- 
ture. Several repetitions showed a behavior not es- 
sentially different from that of Bar I. 

With Bar HL five series of experements were made, 
and with quite similar results. With the first heat- 
ing there was a turning point, which did not appear 
with after heatings. At the maximum temperature, 
the resistance was pretty constant, while the resis- 
tances at the beginning and end of the experiments 
were very irregular. 

Two questions call for answer : — Why has tellu- 
rium, being a metal, a less resistance at a higher 
temperature than at a lower ? and why has this re- 
sistance not a constant value for each temperature ? 

It soon appeared that the final resistance depen- 
ded on the velocity of cooling. The duration of the 
heating to 200 \ did not affect either the value of the 
resistance at 200 , or thal obtained at the end of th© 
cooling. The duration of cooling, however, deter- 
mined the final resistance ; which was lees the more 


rapid the cooling. The molecular state after cooling 
seems to depend essentially on the duration of oool- 
ing. 

“ Considering also the circumstance,” says M 
Exner, “ that tellurium at ordinary temperature has 
a strongly crystalline structure, there can hardly be a 
doubt that all the abnormal phenomena depend on 
the molecular character in each case ; they are also 
fully explained if we suppose that tellurium con- 
ducts worse, the more pronounced its crystalline 
structure ; a supposition which a priori has nothing 
in it improbable. If we make this hypothesis, then 
two factors must be taken into account, as determin- 
ing the resistance —first, the change of molecular 
state ; and second, the direct change of tempera- 
ture.” He then points ont that the crystal surfaces 
and planes of devage probably increase the resistance, 
and that circumstances preventing or destroying 
crystallization (such as heating) must diminish the 
resistance. Heating also acts by causing u more in- 
timate contact of the crystalline particles through ex- 
pansion. Quick cooling must diminish the resis- 
tance, for it hinders the crystallization ; slow cooling 
has the opposite effect Immediately after solidify- 
ing from the infused state (which process was rapid), 
the tellurium bars had a less crystalline structure 
than after the slow cooling from 200 , and their resis- 
tance was then very small. Compare also the fact of 
the turning point ; where the crystallisation is but 
little, the influence of heating only becomes percepti- 
ble at the higher temperatures. At the lower, the in- 
fluence of heating predominates in the direction of 
an increase of the resistance. Thus the direct in- 
fluence of heating on tellurium acts in the same di- 
rection as in all other conductors of the seoond class, 
and the abnormal phenomena are only a consequence 
of secondary processes, molecular changes of struc- 
ture. 


fire no alarm from that section can be received at the 
latter office, from which the alarms are re-sent from 
he different engine and station houses. 


MORE TELEGRAPHIC FACILITIES. 

The Western Union Telegraph Company have just 
completed the erection of a fourth wire between 
Reno, Nevada, and Salt Lake. This wire is No. 6, 
the largest guage used for telegraphing, and is inten- 
ded for the use of the quadruple! instrument, where- 
by four messages can be sent over the same wire 
simultaneously. The length of this wire is about 
600 miles. This section of the Company’s line has Q 
also been entirely reinsulated, and all pine poles 
taken out and replaced by redwood, making this one f 
of the most substantial and best pieces of telegraph 
lines in the United States. The Company has ex- 
pended about $70,000 on this section alone this year. 

To meet the growing business of the Company on the 
Pacific Coast over 1,500 miles of new lines have been 
put up this year, at a coat of nearly $200,000. Tele- 
graphs are not like railroads that merely have to hitch 
on more oars to carry the increased traffic, but when 
he capacity of a wire is reached a new one must be 
put up, and extra operators employed to work it, and 
for this reason the Company claim that rates cannot 
be greatly reduced without a loss in profits. 

The new wire was completed just in time to ena- 
ble us to get the President’s message through in time 
for yesterday’s Bulletin, but about three hours being 
required for its transmission from Washington, a dis- 
tance of about 3,500 miles, a feat which does great 
credit to the Company and expresses better than any 
thing else can the great facilities it now possesses for 
the transmission of messages. Bulletin, San Fran _ 
cisco. 


FIRE ALARM TELEGRAPH. 

A NEW SYSTEM TO BE INTRODUCED IN BALTIMORE. 

The Mayor, City Register, and City C omptr oller of 
Baltimore have awarded the contract for the construc- 
tion of a new and improved system of a fire alarm 
telegraph to Gam ew ell A Co., of New York, at the 
price bid by the firm last week, being $55,000, pre- 
cisely the amount appropriated for the work by the 
last City Council. There were several bids lower than 
that of Gamewell A Co., but none of the latter had any 
established lines. The commission, consisting of the 
city officers above named, based their decision on 
the report of Mr. J. Frank Morrison, Superintendent of 
the Police and Fire Alarm Telegraph, who recom- 
mended that the contract be given to Gamewell A Co. 
as being the only firm that has made the system of 
fire alarm telegraph a specialty. 

The report also gives recommendations of the Game- 
well system by superintendents of telegraph compan- 
ies and by the General Superintendent of # the West- 
ern Union Telegraph Company in New York. 

The new system will embrace 150 boxes, 2,500 
chestnut poles, 170 miles of wire, together with auto- 
matic repeaters, dial repeaters, keys, and all the para- 
phernalia of a first-class equipment There will be 
sixty-eight more boxes than at present twenty of 
which will be placed at engine and station houses. 
By the new system the city will be divided into 
twenty-five circuits instead of into five, as at present, 
and thus, when communication with the central office 
is broken off by some accident with any section of the 
city, the alarm will pass thiough any one of the other 
circuits. At present when by accident a portion of 
one of the wires gives way that locality has . no direct 
communication with the central office; and in case of 


THE PROMOTION OF GEN. STAGER. 

The promotion of Gen. Anson Stager to the Vice- 
Presidency of the Western Union Telegraph Company 
has been received with commendations from the press 
generally, and appears to afford much satisfaction to 
all associated with him in the service of the company. 
The distinguished ability which he has exhibited 
during his long connection with the telegraph service, 
in which he has risen from the lowest to the highest 
positions, and his popularity with the public and 
with the employes, have made him very valuable to 
any telegraph company. He has grown up with the 
Western Union Company, and has been diligent and 
faithful in its service, and well deserves all the honors 
that can be bestowed upon him. 

We congratulate him heartily upon this renewed 
evidence of Appreciation upon the port of the direc- 
tors of the company, and the company as well upon 
its good fortune in securing and retaining him in its 
service.— The Telegrapher . 


The election of General Anson Stager, general 
superintendent of the central division of the Wes- 
tern Union Telegraph company, to the vice-presidency 
of that corporation, is a promotion which is deserved 
and which will gratify all the friends of that able and 
faithful officiaL General Stager has been connected 
with the telegraph business almost from the begin- 
ning, and no man understands it better. His re 
markable executive powers will now have a wide 
field in which to operate, and it is safe to say the re- 
sult will be the same efficiency and thoroughness of 
administration that have characterized his work in 
whatever place he has held. It is a groat misfortune 
public life offers no attractions that will draw men 
like Gen. Stager into it. The best brains of a coun- 
try should be in its government, but with us they 


in its business. —Indianapolis Daily A ties. 
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TARIFF BUREAU. 


SEMI-MONTHLY CIRCULAR. 


Executive Office 

Western Union Telxgrap Compvny* 

New York, J actuary i, 1677. 

To aU offices on Western Union Lines : 

The following changes and additions have been made since 
the date of the last circular : 


GENERAL INFORMATION. 

On and after January 1st, 1877, the “tariff for 
other lines ” (New York City and Boston to Montreal 
excepted) on messages between Western Union offi- 
ces in the United States and offices in Canada in- 
cluding all other line offices in New Brunswick (ex- 
cept Bay Verte, Cape Tormenting Buctoncbe, King- 
ston, K. Co., and Kichibncto) will be 25 and 2. 

386 Wilhites, Ala., reopened. 

Cisco, Cal ., reopened. 

Downey City, Cal., is now an other line office 30 10f Los An- 
geles. 

Gilroy Hot Springs, Cal., close!. 

Glen brook, Lake Co., Cal., closed. 

Litton Springs, Cal., closed. 

Maine Prairie, Cal., reopenod. 

* Sulphur Creek, Cal., closed. 

Tulare, Cal., is now an other line office 76 36f Bakersfield. 

* L&veta, Col., closod. 

The P. O. A. of Winstod, Conn., is now same as the name of 
the office. 

There is now s W. Union office st West Winsted, Conn., 
square 33. Check direct. 

Hereafter the “ tariff for other lines " from Lake City, Fla., 
to the following offices on other lines will be : 


Archer. Fla., 

100 8 

Green Cove Springs, FU., 

60 3 

Baldwin, Fla., 

60 3 

Jacksonville, Fla , 

60 3 

Bronson, Fla., 

U0 8 

Mi canopy, Fla., 

60 3 

Callahan. Fla., 

76 6 

Newnansville, Fla., 

60 3 

Cedar Keys, Fla., 

126 8 

Starke, Fla., 

75 6 

Fernandlna. Fla., 

100 8 * 

Waldo, Fla., 

86 6 


Gainesville, Fla., 60 3 


Allendale, HI., closed. 

Messages taken for Iowa State Normal School near Cedar 
Falls, Iowa, are delivered from Cedar Falls. Charges for de- 
livery fifty cents, and for Insane Asylum, near Independence* 
Iowa, one dollar, delivery from Independence. 

Messages accepted for Prattville and Revere, Mass., are de- 
livered from Chelsea. Charges for delivery fifty cents to each. 

Winthrop, Mass., one dollar delivery from East Boston. 

Rock Falls, Mich., closed. 

Grand Island, Kearney Junction, North Platte, Ogallalla 
and Sydney. Neb., will hereafter be half rate offices. 

FullionviUe, Nev., closod. 

Summit, Nev., closed. 

Snncook, N. H., is now a W. U. office. Square 34, check 
direct. 

Dexter City, Ohio, reopened. 

Gumminsville, O., is a W. Union Office in square 333, and 
should be checked direct. 

Pontiac, O., closed. 

• Collins Bay, Ont., closed. 

* Wellington 8quare, Ont., changed to Burlington. 

169 Clinton, Lawrence Co., Pa., reopened. 

Hellertown, Pa., closed. 

Burning Springs, W. Va., closed. 

Buckhannon W. Va., closed. 

Clarksburg, W. Va., closed. 

Elizabeth, W. Va., closed. 


NEW OFFICES. 

* Cabazon, Cal. 68 39t Los Angeles. 

Feeney's Ranch, Cal. 

Piedmont, Cal. 

Santa Paula, Cal. 

Tyrone Mills, Cal. 

351 Pleasant Lake, Ind. 

416 Judd, Iowa. 

14 South Windham, Me. 

30 Steep Falls. Me., 

• Chazy, N. Y., (Montreal Co.,) 30 2 Oswego, 26 1 Whitehall 
or Montreal Junction. 

64 Forestport, N. Y. 

41 High Bridge. N. Y. 

99 Camden, N. J. Abattoir. 



* Burlington, Ont., formerly Wellington Square. 
Brewster Valley, Oregon. 

Empire City, Oregon. 

Fairvlew, Oregon. 

Marshall, Oregon. 

330 Henry, Tenn. 

36 Bristol, Tt. 

27 Mclndoes Falls, Vt. 

Lewis River, Wsshn. Terr. 

316 Genoa Junction, Wis. 


THE WE8TERN.UNION TELEGRAPH COM- 
PANY. 

William Orton, President. 

Harrison Dubkee, 

Nobvin Green, 

Augustus Schell, 

Anson Stager. J 

A. R. Brewer, Sec'tary . R. H. BocHffiHSxav Treasurer. 
J. B. Van Every, Auditor . G. B. Prehcott, £2utrwian. 


Vice-Presidents* 


ATLANTIC CABLE. 

The words via Falmouth, via Teheran, via Siberia or other 
indications of routes in cable messages to plsces beyond France 
will hereafter be accepted, and forwarded free of charge from 
the sending office to destination. To insure the free trans- 
mission of the words referred to they should be written and 
appear only in the check. 


We are notified that in consequence of the interruption of 
the Vigo Lisbon cable, messages for Gibraltar, Portugal and 
.South America will until further notice be forwarded via Mai 
ta, an extra charge of twenty cents per word in addition to the 
present rates beyond London must bo collected. 


The Australian land lines between Port Darwin and Adelaide 
are interrupted. Messages for Australia and New Zealand will, 
until the lines are repaired, be subjected to some delay. 


Board 

William Orton, 

James H. Banker, 
Alonzo B. Cornell, 
Harrison Dubes®, 
Nobvin Green, 

Joseph Habkeb, 

Edwin D. Morgan, 
Augustus Schell, 

W. K. Thorn, 

C. Vanderbilt, 

Frank Work, 

Chester W. Chapin, 
Wilson G. Hunt, 
David Jones, 

E. D. 


Directors : 

Anson Stage*, 

J ames Millik**v 
Levi P,^doRToiF r 
John R. Duff, 

O. H. Palme*, 
Georgs M. Pellmam* 
E. 8. Sanford,. 

John Steward, 

Moses Taylor, 
Daniel Torrance, 

W. H. Vanderbilt, 
W. R. Vermxlti, 

E. B. Wesley, 

D. O. Mills, 


Executive Committee. 


CUBA CABLE. 

We are notified that messages written in Code or Cipher are 
prohibited to and from offices in Cuba. This docs not apply 
to messages to and from points beyond Cuba. 

WILLIAM ORTON, 

P.-esidcnt. 


THE TELEGRAPHERS' - MUTUAL 
BENEFIT ASSOCIATION. 

Assessments 89 and 90, December 30, 1876. 


Death of Jkssis B. M exlob and J. Hknbt Rogers. 


Jesse B. Mellor died of consumption at Pittsburg, Ps., Nov. 
18, 1876, his certificate. No. 1103, was issued March 13, 1871. 

J. Henry Bogers died of consumption at Ogdensburg, N. Y., 
Nov. 28, 1876 ; his certificate, No. 1232, was issued Sept. 5, 1871. 

Two dollars ire due for assessments 89 and 90 from members 
certificates up to and Including No. 2796 ; one dollar is due for 
assessment No. 90 from members holding certificates numbered 
from 2796 to and including 2811. Members who have not re- 
mitted for assessments of Sept. 1st, Nos. 8T and 88, will please 
consider this a duplicate notice that assessments are due and 
should be paid at once. 

BSOEIPT OF ASSESSMENTS. 


New Yore, December 23, 1876. 


2418. 


1278, 2633. 


Assessment No. 


Assessment No. 87. 


Assessment No. 88. 

17, 22, 31, 85, 86, 87, 438, 490, 603, 601, 695, 697, 706, 931, 
1071, 1141, 1166, 1157, 1160, 1207, 1367, 1284, 1400, 1566, 1567, 

1570, 1609, 1613, 1670, 1704, 1744, 1847, 1946, 1946, 1947, 1987. 

2066, 2128, 2132, 2147, 2161, 2236, 2279, 2280, 2281, 2282, 2283, 

2362, 2448, 2652, 2694, 2695, 2603, 2684, 2738. 

Assessment No. 89. 

64, 138, 182, 217, 236, 286, 319, 333, 609, 662, 592, 943, 1077, 
1092, 1153, 1167, 1678, 1742, 1862, 2275, 2$19, 2430, 2495, 2625 

2668, 2607, 2720, 2722, 2723, 2726, 2726, 2727, 2728, 2730, 2734, 

2736, 2736, 2737, 2738, 2758, 2760, 2780, 2796, 2797, 2798, 279C, 

2800, 2901, 2802, 2803, 2804, 2806, 2806, 2807, 2808, 2809, 2810 

Assessment No. 90 

121, 131, 208, 211, 262, 277, 289, 302, 312, 564, 016, 709, 742 
799, 832, 874. 915, 976, 1164, 1199, 1367. 1407, 1603, 1516, 1624 
1627, 1601, 1666, 1840, 1862, 1938, 2026, 2033, 2066, 2103, 2240 

2270, 2305, 2346, 2363, 2690, 2724, 2780, 2811, 2812, 2813, 2814 

2815, 2816, 2817, 2818, 2819, 2820, 2821, 2822, 2923, 2924, 2925 

2826, 2827, 2828, 2829, 2830, 2831, 2932, 2933, 2984, 2935, 2935 

2837, 2838, 2899, 2840, .2841, 2842. 


William Orton, 
James H. Banker, 
Alonzo B. Cornell, 
Harrison Dubkee, 
Nobvin Green, 


Joseph Habkeb, 
Edwin D. Morgan, 
Augustus Schell, 
W. K. Thorn, 

C. Vanderbilt, 


Frank Work. 

GENERAL SUPERINTENDENTS. 

Anson Stager, Central Division Chicago, HL 

John Van Horne, Southern Division New York. 

John C. Hinchman, Eastern Division New York. 

James Gamble, Pacific Division . . . San Francisco, CaL 

DISTRICT SUPERINTENDENTS. 

Eastern Division. 

Chab. F. Wood, Asfi’t General Sup’t Boston, Mass. 

Alfred S. Brown New York. 

Robert T. Clinch. : St. John, N. B. 

James S. Bed low Portland, Me. 

George W. Gates. White River Junction, Vt. 

Centra t Ji * sion . 

R. C. Clowby, Ass’t General Snpt St. Louis, Mo. 

J. J. S. Wilson . . Chicago, IE. 

W. B. Hibbard Salt Lake City. 

C. O. Rowe. Pittsburgh, Pa. 

E. P. Wright Cleveland, O. 

John F. Wallick. Indianapolis, Ind. 

Geo. T. Williams Cincinnati, O. 

S. B. Gifford .Syracuse, N. Y. 

W. J. Holmes New York. 

Southern Division. 

J. W. Kates Richmond, Va. 

Geo. W. Tbabue Nashville, Tenn. 

J. A. Brenner Augusta, Ga. 

C. G. Meriwether. Mobile, Ala. 

James Compton. . : V Jackson, Miss. 

James Mebrihew .Philadelphia, Pa. 

R. Stewart Baltimore, Md. 

Pacific Division . 

Frank Jaynes, Ass’t Gen'l Sup't. .San Francisco, CaL 
Frank Bell Reno, Nevada. 

F. H. Lamb Portland, Oregon. 

R. R. Haines Los Angeles, CftT. 

Supply Department. 

William Hunter, Sup’t and Gen’l Purchasing 

Agent .New York. 

A. H. Watson, Storekeeper “ 

Thomas Orton, Supply Agent Chicago, 111. 

Manufactories. 

George M. Phelps New York. 

W. H. Jo Anson. . 7. . . .Louisville, Ky. 
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WESTERN AND BRAZILIAN TELEGRAPH. 

An extraordinary general meeting was held on Wed- 
nesday at the City Terminus Hotel ; Mr. H. Raweoa, 
a director, in the chair, to consider the resolutions 
passed at the meeting on the 9th. 

The Chairman, ifc opening the proceedings, re- 
gretted the absence of Mr. Hough. At the last 
meeting Mr. Quilter asked whether he and Mt. 
Heug’i had property carried out the arrangements 
entered into. There was some mistake in the matter. 
He did slate that Mr. Heugh and himself in con- 
junction with the board, had made arrangements to 
the extent of £40,000 to meet the pressing engage- 
ment of the company, and not that Mr. Heugh and 
he had taken on their ahouldcn the whole £40,000. 
He was glad to stpte that all those engagements 
which were pressing had been paid. They owed no 
money to any of their sister telegraph companies, 
nor to their tradesmen, excepting expenditure in- 
curred within the last month or six weeks. They 
were entirely out of debt, excepting the money 
raised by the directors to meet those engagements. 
The amount which the shareholders were asked to 
vote that day was £500,000. With regard to the 900,- 
000 for the Platino-Braziliera Company, they proposed 
to pass a resolution authorizing the £300,000 to be 
raised, but they also proposed to submit a resolution 
that it should not be raised, nor any agreement made 
with the Plantino-Braziliera Company which should 
not hereafter be submitted to the shareholders before 
the amount was confirmed. As to the balance of 
£300,000, he would not give an opinion as to how 
much of it would be required. He hoped the whole 
of it would not be, but the cables were at the bot- 
tom of the sea. As regarded one section, from Per- 
nambuco to Para, a luge sum would have to be ex- 
pended on it ; but the concession was given on cer- 
tain conditions, and it was only right that they 
should catry out that concession and keep the cables 
in repair. The concession, he believed, was very 
valuable, and he believed it was to the interest of 
every shareholder of the Company to find his portion 
of money for that purpose. He desired to make 
one remark os to the usual mode in which these com- 
panies had been conducted. He believed the cables 
had been purchased not by cash, but by debentures, 
or shares, or anything but the " pure material.” The 
shareholders must be aware that cables could not be 
purchased on favorable terms in such circumstances, 
and he should like to see all they did for the future 
done with cash on the best possible terms. He also 
believed that a large saving might be made in expen- 
ses — indeed, some saving had been made. There 
was one alteration in the first resolution. The direc- 
tors proposed taking out the words “ having not less 
than fifty years to'run ” in relation to the debentures, 
and they asked the shareholders to leave the matter in 
the hands of the directors. 

The Solicitor then read the resolutions which were 
passed at the meeting on the 9th ulb, with the alter- 
ation, and the Chairman then moved their confirma- 
tion. 

The motion having been seconded, Mr. Ford 
moved, as an amendment, the adjournment of the 
meeting till after the balance-sheet for the year ended 
the 30th of September, 1876, was in the hands of the 
shareholders. He considered the application of the 
directors for the powers asked for was premature, 
and if the shareholders sanctioned it, he said, the 
value of their shore capital would be effaced from 
the Stock Exchange. He then contended that it was 
not expedient to isSue mortgage debenture stock, and 
argued in favor of issuing preference shares. 

The Chairman, in reply to one of the remarks of 
Mr. Ford, repudiated the circular issued on the 33rd 


September by Mr. Heugh, the late c hairman of the 
company. 

Mr. Quilter seoonded the amendment, and ap- 
pealed to the directors not to hurry into the pro- 
posals suggested. 

After a few remarks from Mr. Abbott, who ac- 
quiesced in the observations of Mes s r s . Ford and 
Quilter, 

The Chairman stated that the directors had frilly 
considered the course they should adopt in regard 
to the issue of the stook, and he had heard no reasons 
which could change their views. In Mi. Hough's 
absence he would make no observations with re- 
gard to him or to the difference between himself and 
Mr. Heugh as to th^* ppsff conduct of the company. 
He thought it likely that they would not come to on 
agreement with the Platino-Braziliera Company, and 
therefore they might put the sum of £900,000 aside. 
If they deferred the meeting no further information 
could be furnished. The money must be raised, and 
no one attempted to dispute this. The only ques- 
tion was as to the mode in which it should be raised. 
If they raised it on preference* shares they would 
have to pay a higher interest than they would pay 
on mortgage debenture stock, and if the shareholders 
would not take up the latter he did not see how they 
would take up the former. 

After some further discussion, the original motion, 
confirming the resolutions, was carried. 


TELEGBAPH SECURITIES. 

The feature of the month has been the advance of 
no less than 40 per cent in the ordinary shares of the 
West Indian end Panan a Ctmpany, rnd cf 8 percent, 
in the preference shares. It may be remembered that, 
in my two last circulam, I directed special attention 
to these securities as possessing the seeds of latent 
vitality, and as being exceptionally depressed. 
Those who have followed my recommendation may 
be congratulated on the result, and I think the 
shares still offer a fair opportunity for a further im- 
portant advance. Anglo- An erican stock has been 
subjected to fluctuations consequent upon rumors 
circulated by interested $>artie8 that the negotiations 
with the Direct Company for a joint purse arrange- 
ment have fallen through. I am in a position to 
state that there is no foundation whatever for any 
such rumours. They, however, in some instances 
answer the purpose for which they are circulated— 
that of frightening the holders out of their stocks ; 
and as I have no sympathy with these market mani- 
pulations, I have no hesitation in advising bona fide- 
holders not to be influenced by such unscrupulous 
tactics. The shares of tke Eastern, the Eastern Ex- 
tension, and the Brazilian Submarine Companies 
have also improved during the past month consequent 
upon steady investment purchases attracted by the 
high interest yielded at the present current quota- 
tions. As regards the Eastern and Extension Com- 
panies, confidence is supported by the knowledge of 
the fact that the duplicate lines now being laid by 
the Telegraph Construction Company ensures both 
these companies from the chance of future interrup- 
tion. The Western and Brazilian Company forms an 
exception to the general prosperity of telegraph 
property, this system seems to have drifted into a 
state of chaos, both as to its finances and the working 
of its lines, from which extrication will be hopeless 
until the whole undertaking is placed under the con 
trol and management of men of sound practical tele- 
graphic experience. I would suggest in the case of 
this company that the proprietors should adopt the 
healthy principle of an exchange of their investment 
in this undertaking, and reinvesting in the ordinary 
shares of the West India and Panama Telegraph Com- 
pany. The latter is just emerging from its difljcu)- 


ies, while the Wes te r n and Brasilian Company is 
about to enter upon them. One hundred shares in 
the Western and Brazilian Company, if now sold, 
would produce more than sufficient to purchase 950 
West India and Panama Ordinary shares. A rise of 
10s. per share in the latter would be equal to an ad- 
vance of 35s. in the former. The Telegraph Con- 
struction and Maintenance Company continues its 
career of uninterrupted prosperity ; it is therefore not 
surprising that its shares are steadily advancing, not- 
withstanding the persistent efforts to depress them 
by those who know nothing of the merits of the un- 
dertaking. The 1,300 wealthy proprietors of this 
oompany are too well satisfied with the property they ♦ 
possess to part with their shares upon the eve of a 
dividend which cannot fail to be highly satisfactory. # 
It is not alone the handsome profits known to be 
made in the current financial year, which explains 
the stability of the quotation, but the knowledge that 
the contracts in hand are sufficient to yield very satis- 
factory results for the two succeeding years. It is a 
remarkable fact, and one which has not escaped the 
attention of the proprietors of the Telegraph Cor- 
struction Company, that the shares of the various 
submarine companies, whose cables have been man- 
ufactured by this company, are the only ones which 
are now in especial favor with investors . — From the 
Circular cf Mr . William Abbott 


The Santiago-Jamaica cable has been repaired 
thus reestablishing telegraphic communication with 
the West Indies. 

The Colony of Queensland has 4,609 miles of tele- 
graphic lines, the mileage of the wires being 6, 
068. 

The female staff of the Edinburgh, Scotland, tele- 
graph office, are, it is understood, to have a separate 
apartment provided for their occupation in January 
next 

In less than twenty-five years India has been cov- 
ered with a network of telegraph wires extending to 
some 95,000 miles. 


INFLUENCE OF TEMPERATURE ON MAG- 
NETIZATION. 

BT M. Gauoaih. 

In two bars of the same nature, same section, and 
different lengths, the co-efficients of temporary vari- 
ation corresponding to points similarly placed (mid- 
dle points, «.</.), increase with the length of the bar- 
These co-effcients vary much, even in similar bars from 
the same works. The co-effcients of permanent and 
temporary variation are less in iron ttau in steel To 
determine the influence of temperature, it is necces- 
sary that this be invariable during each experiment- 
M. Gaugain proceeds thus He takes a bar of steel 
puts it in contact, at ordinary temperature, with t* 
one pole of a permanent magnet, and determines 
the value of total magnetization for a certain point, 

M, of the bar. Then he demagnetizes the bar, rais- 
ing it to a cherry-red temperature , when it has 
cooled, he heats it with a sprit lamp, so as to bring 
it to about 300 D ; only then does he put it in con- 
tact with the magnet, and without allowing it time 
to oool again, measures once more the total magne- 
tism at M. It is found that if the bar is capable of 
considerable temporary variation, the magnetism de- 
veloped is weaker at 900° than at ordinary tempera- 
ture. But when the temporary variation is very 
small, the magnetism is greater at 300° than at or- 
dinary temperature. If we correct the values of 
magnetism obtained at different temperatures, so as 
eliminate the effect of temporary variation, it is 
found that for both bars the corrected magnetism 


increases with the temperature, 
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The sixth report of the Trans-Andean Telegrph 
Company gives interesting data as to the condition 
of the Argentine and Chilian land telegraph system 
at the close of 1875. This system is divided between 
the Argentine and Chilian sections. In the last six 
months of 1875 the number of messages on the Chi- 
lian section was 9,784, of which 1,608 were internal 
tional ; on the Argentine section 16,720, of which 
1,554 were international. These figures are irrespective 
of 5,688 government messages transmitted. 


WestsbV Union Telegraph Company, 1 
Tbkahurer's Office, 

New York, December 13, 1876. ) 

D ividend no. 3s.— thi< company has 

declared a QUARTERLY DIVIDEND OF ONE AND 
ONE HALF PER CENT, on the capital stock of the com- 
pany, from the net earnings of the three months ending Dec. 
31, instaut, payable at the office of the Treasurer, on and after 
the 15th day of January next, to shareholders of record on the 
20th day of December. 

The transfer books will bo closed at 3 o’clock on the after 
noon of the 20th instant, and opened on the morning of the 
16th of January. 

R. H. ROCHESTER, Treasurer. 


Bunnell’s Learners’ Instrument Perfected. 


AMERICAN LINE. 

Weekly Mail Steamship serrtee between 

PHILADELPHIA AND LIVERPOOL, 

Every Thursday from Phil*, and Wed need ay from Liverpool, 
The only Trace Allan tie Line sailing under 
THE UCKRIOAN FLAG 
The only steamahlpa carrying Life Salts. 

The following Ste men are appointed to sail from 
Philadelphia: 


Philadelphia: 

OHIO Dec. 14 I INDIANA Jen. 4 

PENNSYLVANIA Dec. 21 ILLINOIS. Jan. 11 

•CITY 07 NEWYOBJLDec. 28 *LORD CLIVE Jin. 18 

HATES 07 PASSAGE IN OUBHENOY, SALOON, $76 to $10$. 

Bound trip tickets on vary favorable terms. 
Intermediate pamage, - - $40 Steerage, - $28 

Return-trip tickets by the American Lina are good, if the 
peaoongor so desires, to return by the Bed Star Lina from 
Antwerp, by whioh the expense and annoyance of reeronlng 
the Channel can be saved. 

Tor other information, apply to 

T I ER WRIGHT A SONS* G enera l Agents, 

$07 Walnut Street, Philadelphia. 
GEO. W. COLTON, Agent, 42 Broad street, N.Y. 
John McDonald, Passenger Agent, 8 Battery Place, New York 


Appointed to cany the Belgian and United States Mails. 
Tha following Steamers are appointed to sail 
FOB ANTWERP. 

Tram Philadelphia. From New York. 

VADERLAND Dec. 29 1 SWITZERLAND Jen. 10 

NEDERLAND Jan. 22 KENILWORTH .Feb. 8 

BATES 07 PASSAGE IN CURRENCY. 

First Cabin, • $90. Second Cabin, • $80. Steerage, - $26 
Return-trip tickets by the Red Star Line are good, if the 
passenger so desires, to return by the American Line from 
Liverpool, by which the expen* and annoyance of ro-cro^aing 
the Channel can be saved. 

PETER WEIGHT A SONS, General Agents, 

807 Walnut Strati, Philadelphia. 
GEO. W. OOLTON. Agent, 42 BroadTStreet, N. Y. 
John lie Donal d . Pi mmg tr Agau^ 8 Battpry Place. New York I 


Complete and Perfect, full-sized Sounder and'Key, with Book of Instruction, 
Battery, Wire, and all necessary Materials. 

[These Instruments have been greatly Improved in their working qualities and in the style in which they are finished* 

Those having the latest improvement In their construction are those manufactured onijf by Masers. L. G. TLLL OTttON A CO.. 

JE8£E H. BUNNELL.] 

They are made in the beet manner, and are just exactly the thing wanted for 

LEARNERS’ U SES, T OR TELEGRAPH SCHOOLS, or FOR 
SHORT LINNS, from a few feet to 1 2 miles lone*. 

PRICE, Complete, with Battery, Book of Instructions, Wire, sad all nooeasary materials to put in operation, singly 

or on a abort line |8 •$ 

Lsaruon' Instrument, without Batteir, Ao 8 BO< 

Ornamental Learners' Instrument, Rudds# Covered Colls, Ao T SO* 

Same Instruments, wound with finer illk oovered Wires, so as to operate satlsfiurtorily lines up to twelve miles in length* 
$1.80 in addition to above prioeo. 

A COPY OF SMITH'S MANUAL, 

new and enlarged edition foot advertisement in another oolumn) sent with each oomplete outfit of RUNNELL'8 PERFECT 




subject to our usual dlaoount of 90 per sent, where money is sent in advanoe, elthar by Postal Order or 


NX1W. 

Watson’s Battery. 

Patent May 30, 1876. 

If yon want to replace worn-out batteries, or to set 
np new ones, the Watson Battery will be found to 
be the most convenient and satisfactory in every I 
respect 

L. O. TILLOTSON A CO., 

8 Det Strebt, N. Y., 

Sole Agents in the U. 8. 

Smith’s Manual of Telegraphy, 

TWELFTH EDITION. 

Just Out! November, 1876- 
Answers all questions about the expense and how 
to construct short lines of Telegraph. Price, 30c. 

L. G. TILLOTSON A CO., 

8 Det Street, N. Y. 


L. Q. TILLOTSON A OO. 

Western Electric 
Manufacturing Company, 

No. 220 Kinzie Street, 
CHICAGO, 111. 

Cash Capital and Surplus, $XOO t OOO. 


MANUFACTURERS AND JOBBERS OF 

Electrical and Telegraphic 


JEWELRY, 


The Watson Battery Instruments and Supplies. 

rv nnalitv naefl—arv to malrA it Ttr* Favca. 9 4 


Guam' Solid Gold Pnra beautifully made, all the screws and 
•mall parts of the Moms Key is represented, \ of an inch 
long, is heavy and nicely finished, $8.00. 

JLxixbs’ Solid Gold Pims.— S maller than the above, beauti- 
fully finished with Green and Yellow Gold, $4.60. 

Sent by registered letter or Express on receipt of price. 

at. A. BUELL Sc. BONS, 

76 Frankfurt Street, Cleveland, O. 


Has every quality necessary to make it The Favor- 
ite wherever it may be used— in telegraph offices, 
on private lines, in laboratories, or wherever constant, 
strong and reliable batteries are desired. 

L. G. TILLOTSON A 00., 

8 Det Stbeet, N. Y. 

Sole Agents in D. 8. 


Smith’s Manual of Telegraphy, 

Is the Standard Self-Instructor in the art of 
Telegraphy. Contains Illustrations, 
Descriptions and Prices of the 
best Apparatus for Learners’ 

Price, £Cc. 

L. G. TILLOTSON A (X)., 


ANSON STAGER, President 

ENOS M. BARTON, Secretary. 
ELISHA GRAY, Electrician. 
GEO. H. BLISS, Gen. Agent 

PHILADELPHIA AGENCY: 

No. 1202 Chestnut Street. 

CINCINNATI AGENCY : 


8 Det Strebt, N. Y 


Mo. 1IM Race Street. 
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A. G. DAY. 

MANUFACTURER OF 

Kerite Insulated Telegraph 
Wire and Cables. 

Manufactory, SEYMOUR, CONN. 

Office, ISO BROADWAY, New York. 


The Di -electrical properties of Kerite have been tested in 
every conoeivable manner during the last few years and its 
superiority over all other kinds of insolation folly demon- 
strated. 

Its durability has been proved by constant eajxatve to the 
sun and atmospheric changes of the thousands o miles oi 
covered wire in ose by the Fire Alarm and Telegraph Compan- 
ies in many of the principal cities of the country. It has 
been largely used in the city of Now York, under all condi- 
tions and exposures, for the last nine years, and at the present 
time its resistance is as great as when first exposed. 

The frets are now lolly established that Kerite is not 
injuriously affected by the extremes of heat and cold experi 
©need in any climate, nor by length of oxposuro in the atm os 
phere. 

It will endure long continued heat bolow 200 0 Fahrenheit- 
whilo for short intervals it maybe subjected to 250 or 300° ; 
and it may bo safely hnmorsel in boiling water. 

The action of water, salt or fresh, not only protects all its 
qualities, but Very much improves its insulation. 

It is also unchanged by being placed in the ground. 

Any corrosive elements in tho earth do not act upon it ; nor 
is it iz^jorod by tho roots of plants, which soon destroy gutta- 
percha. 

Acids act very slowly upon it, and then only to the extent 
of oxydizlng the surface. 

It will boar exposure to hot, strong solutions of alkalies 
without injury. 

Mineral oils and illuminating gas, so far as known, do not 
produce any serious effect upon it. 

Exposure in a city gas pipe has not injured it. 

Thorough experiments have shown that it does not suffer 
injury by the most destructive insects of land or water. 

Samples of the core or insulated conductor of Kerite cables 
have for a long period been laid in the Caribbean Sea, yet the 
"teredo,” which would have speedily destroyed other cables 
thus exposed, has left these entirely unharmed. And experi- 
mental lines on the Isthmus have been equally exempt from 
the ravages of the white ant, which destroys wood telegraph 
poles so rapidly that iron poles have been substituted. 

The same qualities which render it so indestructible by all 
corrosive agents, insure its durability for an indefinite period 
in all climates. 

Neither gutta-percha nor vulcanized India rubber will bear 
storage in tropical climates without rapid deterioration, and 
undergoing chemical changes, which destroy their essential 

a ualities, while under the same conditions the Kerite insula- 
ion is not changed in any respect. 

The Kerite-cov6red wire is used almost exclusively 
by the United- States Navy Department in the torpedo experi- 
ments which have been going on during the past three years. 
Prof. Farmer, the Government Instructor, says of it, " It ful- 
fills the conditions required in the torpedo service better than 
any Insulator with which I am acquainted.” 

John L. Lay, Esq., the inventor of the famous torpedo bear- 
ing his name, says that ho thoroughly tested the Kerite cable 
in this country and also in Egypt, and finds it preferable to 
rubber or gutta-percha, heat not affecting it, and so frr as his 
oxperienoo goes, it is proof against the "teredo.” 

Messrs. Game well k Co., proprietors of the American Fire 
Alarm and Police Telegraph have used tho Kerite wire for ten 
years. They say : " We have placed it in use in some sixty 
cities, extending from Halifax, Nova Scotia, on the north to 
New Orleans and San Francisco on the south and west, em- 
bracing every variety of climate, and it has proved itself to be, 
under all circumstances, the most reliable and indestructible 
Insulator known to us for telegraphic purposes.” 

The experience of other parties using the Kerite-coated 
wire overhead, underground and under water is almost pre- 
cisely similar and is well summarized in the following opin- 
ion of George B. Prescott, Esq., the Electrician of the Western 
Union Telegraph Company. Mr. Prescott says : "In Septem- 
ber, 1869, we placed some of your Kerite wire, unprotected by 
any covering whatever, in the tunnel under the river in 
Chicago, and have since continued its use in that exposed sit- 
uation with the most gratifying results. A portion of the 
tunnel is very wet, and water saturated with lime constantly 
drips upon the wires, while in other portions they are kept al- 
ternately wst and dry, which is well known to be one of the 
severest tests that any Insulating material of an organic na- 
ture can be subjected to ; and yet, after five years' exposure, 
under the above conditions, the Kerite covering shows no 
signs of decay or deterioration. An insulating covering of 
India rubber or gutta-percha under a like exposure, would 
have been destroyed in much less time.” 

For Sale by all dealers in Telegraph Materials. 

For further particulars address, 

- A. Or. DAY, 

iso Broadway, New York. 


Western Electric Manufacturing Co., 


NO- 220 KINZTE STREET. CHICAGO, ILL' 



Manufacturers of GRAY'S AUTOMATIC PRINTER, and of Printing Telegraph Line 
Materials and Equipments. Prices and circulars furnished on application. 


TELEGRAPH SUPPLY CO., 

CLEVELAND , Ohio. 
HAOTPACTOBY, 130, 133 tad 131 ChampUb St., 
OPTICS, 10 . Public Square. 

TELEGRAPH INSTRUMENTS, 


“DIRT CHEAP” 


25 per cent off for Cash, 

Electric Burglar Alarms, 

HOTEL ANNUNCIATOR , 

Call Bells, Servants’ Bells, &c, &c, 

A SPECIALTY. 

Large Sales, Small Profits. 
ORTON’S 
PATENT PENCIL HOLDER. 

This Holder ii Intended to mt© the last half or third of the 
pencil. 

DIRECTIONS: 

When pencil becomes too short to write with comfortably, 
shave down the bntt and screw into the holder. The screw 
makes its own thread. Will hold the pencil perfectly firm. 
PRICE 26 CENTS EACH. Sent by mail on reoeipt of prioe. 
PRICE PER DOZEN, 3.60. 

GEORGE H. BIASS A 00., CHICAGO, ILL 

Digitized 


NEW TOES. 

8 DET TREET- 

AMERICAN 

HEAD 

QUARTERS 

for the supply of 

LINE WIRE INSULATORS, 

CABLES, OFFICE WIRES, 
TELEGRAPH INSTRUMENTS, 

BATTERIES, L 

and all materials for the Construction, Equipmen 
and maintenance of Telegraph Lines. 

We are always prepared to ship, at short notice, 
any order for Telegraph Supplies from a Learners' 
Instrument to a complete equipment of Materials, 
Tools and Instruments for a 

600 MILE TELEGRAPH LINE. 

We carry the largest stock and quote the lowest prices for 
First - Class Materials and Apparatus. 

Onr new illustrated Catalogue includes descrip- 
tions, cuts, and prices of everything connected with 
Telegraphy, especially all late improvements. 

L. G. Tillotsoq & Co., 

8 DEY STREET, New' York. 
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GOLD m STOCK TilMUS COKTiST, 


DIRECTORS » 


WILLIAM ORTON, 
NORVIN GREEN. 
TRACY R. ED SON, 
JAMES H. BANKER, 
AUQ. SCHELL, 


GEORGE B. PRESCOTT. 
W. K. THORN, 
GEORGE WALKER. 

H. R. PIERSON. 
WILLIAM M. BLISS. 


This Company furnish 
GOLD AND STOCK QUOTATIONS, 

COTTON AND PRODUCE EXCHANGE, and 
/ $ GENERAL COMMERCIAL NEWS REPORTS 

To its Subscribers, 

By Telegraphic) Printing Instruments, 

their respective places of business; and also erect and 
maintain 

PRIVATE TELEGRAPH LINES 
For Corporations and Individuals, operated with 

PRINTING INSTRUMENTS. 

As manufacturers of all the perftct TELEGRAPHIO PRINT- 
ING INSTRUMENTS in use, and owners of a large number of 
Patents, we are prepared, under the facilities of our contracts 
with the WESTERN UNION TELEGRAPH CO., to extend our 
system of COMMERCIAL REPORTS and PRIVATE LINES 
to all parts of the UNITED STATES. 

General Offices, No. 195 Broadway, New York. 


WESTERN ELECTRIC MANF. CO 

220 Kiuzic Street, Cliicajro, III. 
Oelotoratod Private Lino Outfit. 

The complete outfit Include* one Private Line Instrument, one Cell Biles Reservoir Battery, the neceaaary Chemical*, 
Wire for Connections, and a Manual. 


Vlce-Prests. 


WILLLIAM ORTON, Prost. 
GEOROE B. PRESCOTT. 1 
GEORGE WALKER, f 

JAMES D. REID. Sec. 

R. H. ROCHESTER. Treas. 
J. A. VAN EVERY, Auditor. 
GEO. B. SCOTT, 8upt. 


r HE LECLAACI1K HATTEIIY. 

(PATENTED.) 

This is the only one which 
which is perfectly suitable 
for all open circuit work such 
as Electric Bell ringing, hotel 
and honse annunciators, 
burglar alarms, signals, labo- 
ratory experiments, etc., oi 
wherever a battery is wanted 
which is clean, free from 
acids, always ready for use, 
and does not consume when 
not in operation. 

It Lasts, without renew- 
al, from SIX MONTHS to SEV- 
ERAL years, according to use. 

ZT DOES NOT FREEZE, EMIT8 NO ODOR WHATEVER, 
and 

DOES NOT GET OUT OF ORDER. 

For these reasons it Is the only euitable and SAFE battery 
FOR BELL8, etc., In Private Houses where the Battery must 
bk clean, and always ready for nse. 

The electro-motive power of Grove being 100, this la 76, and 
Danielle 60 ; or three cells of this battery are equal to four 
oells of the Danielle. 

Liberal discounts to the trade. For oiroulars, prices, etc., 
■and to 

The LECLANCHE Battery Co. 

No. 40 West 18th Street. 

OrtoL. O. T1LLOTSON Si CO., 

Sole Agents, 

Flo. 8 Dey Street. 

PHILADELPHIA: 61 SoathFourtfc Stmt. 


Ouf PriVate Line Instrument, as now manufactured, is a perfect beauty, and fit for a parlor ornament, 
will Work on online from a few feet to ten miles in length. 

In ordering give the length of the line, so that the resistance of the magnets may be rightly propor- 
tioned. 

The Bliss Reservoir battery is not excelled for force, constancy and economy. 

Private Line outfit complete . . . . . . $10 00 

44 44 Instrument . ... 8 00 

Bliss Reservoir Battery, per cell . . . . 2 00 

20 per cent discount is allowed when cash accompanies the order. 

WESTERN ELECTRIC MANF’C CO., 

220 Kinzie Street (Tiicairo, Illinois. 

GREAT REDUCTION! 

THE EUREKA INSTRUMENT. 

A COMPLETE SET FOR OFFICE, $0 50. 


LIST OF MATERIAL. 

One Sounder. One Book Instruction. Pair Message Hook*. 

One Key. One Pkge. Blue Vitriol. Roll Office Wire. 

One OeU Battery. 44 Message Paper. 

Whole Outfit only $0.50. Sent on receipt ot price, or C. O. D., if 
30 per cent, is sent with the order. 

Parties ordering, please give length of circuit where Instrument* are 
to be used. 

Sounder, separate $4 00 | All Orders filled promptly. 


Ket, 
Batteby, 


2 26 
1 26 


Send Stamp fob Illustrated 
Catalogue. 


M. A. BUELL & SONS, 76 Fnmkfort St., Cleveland, O. 

CALLAUD BATTERY. 


CilAS. T. CHESTER, 

104 CENTRE STREET, N. Y., 

TELEGRAPH ENGINEER, 

And Manufacturer of 
INSTRUMENTS, BATTERIES, 

AND EVERY DESCRIPTION OF TELEGRAPH 8UPPLIE8, 
Offer the best guarantee of excellence In their profession— in 
their long estsblished business— in the extent and variety of 
their manufacturing facilities — In the many Improvements 
introduced by them, now almost universally adopted or imi- 
tated— and in the extend of their Basinets, domestic and 
o reign, enabling them to keep paco with telegraphic progress. 

They publish an Illustrated Descriptive Catalogue of their 
leadipg manufactures, to which ctfully relcr 


KEPT ON HAND 

AND 

Orders billed by 

W. MITCHELL McALLISTER, 

728 Chestnut Street Philadelphia 
CHARLES WILLIAMS, Jr., 

109 COURT ST., Boston, Mass. 

AND BY 

The Western Electric Mannf. Co. 

Agents *or the United States. 

220 KINZLE ST., Chioago, 111, 
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IMPROVED PRINTING AND DIAL 
TELEGRAPH INSTRUMENTS. 

FOE 

PRIVATE AND SHORT LINES. 


The Highest and only Pnalim Awarded at the Geateaaial Expoeftfow 


Having for Mvenl yean been engaged in the manufacture of 
PRINTING AND DIAL TELEGRAPHIN8TBUMJ£NT8 for PRI- 
VATE AND SHORT LINES, we have brought them to a high 
state of perfection. 

Many improvements in these instruments have been made 
and patented, during, the last few yean, which have added 
largely to their simplicity, reliability and value. 

ftese instruments can be operated by any person of ordin- 
ary Intelligence, with a few minutes’ instruction, and are not 
liable to get out of order. 

They have been extensively introduced in this city and 
elsewhere, and complete satisfaction is guaranted to purchas- 
ers. 

This company is also engaged in the construction of 

PRIVATE TELEGRAPH LINES, 

which are put np in the beet and moat substantial manner, 
and upon very reasonable terms. 

Favorable arrangements will be made with line construct- 
ors, telegraph employeea, etc., for the introduction oi these 
instruments. 

For further particulars, terms, etc., apply to 

MERCHANTS’ MANUFACTURING AND 
CONSTRUCTION COMPANY, 

40 Broad Street, New York. 


•12KMAL 


PARTRICK & CARTER. 

Ko, 38 South Fourth Street, Philadelphia, 

Take pleasure in informing the Telegraph fraternity they have received THE HIGHEST AND ONLY 
MEDAL AND DIPLOMA AT THE GREAT WORLD S FAIR AND CENTENNIAL EXPOSITION upon 
Sounders, Learner Apparatus, Relays, Keyr, and every description of Morse Telegraph Instruments, 
and are prepared to fill all orders at the very lowest rates. 

CHAMPION LEARNERS APPARATUS, 

THE BEST OUT. 


JOSEPH HOOKE & SONS, 


Insulated Wire Hannfaetnrers. 


INSTRUMENT AND OFFICE WIRES, 

flexible coeds, cables, 

HEAVY INSULATED LINE WIRE, 
RESISTANCE WIRE. 


OUR GIANT BOUNDER. 

The only patent awarded any Sounder. The only 8oc"NDLR 
RECEIVING ANY PREMIUM AT THE CENTENNIAL EXPOBITIO. 
Works with lees Battery than any other Sounder known. Ha* 
the clearest and loudest tone. Is the most beautiful in de«ign 
and finish. The most extensively used, and warranted the 
best in existence. Boxed free of charge, and shipped to any 
part of the world, upon receipt of money order or draft for ffl. 


Our£Champion Learners are warranted the best manufac- 
tured. Cheapest in the market. Works with less battery. 
Moat substantial and simple in form. Ever reliable, and most 
easily adjusted, and the only one upon which any premium 
was awarded. Price, $6.80 upon receipt of Cash. 


220 Kinzie St., CHICAGO, ILL 


Send for Cards, Circulars, and Catalogues. 


TELEGRAPH INSTRUMENTS AND SUPPLIES in groat 
Variety, of the blest patterns end highest finish. 

Prices always as lo v as the lowest. 

The usual twenty per cent, discount is still allowed on 
Instruments of our manufacture, when remittance sooom- 
panlee order. 

GEO. H. BLISS & CO. 


PARTRICK A CARTER, 

38 8outh Fourth 8L, Phil*. 


California Agenoy, 

GEO. POMEROY, San Jows, Cal. 


[ABOVE CUT HALF SIZE.] 

TBB SiPBCfa&Tr SaWJtDBg 

A Loud, Clear, “Free Worker,” agreeable to the ear; 

well made, finely finished, and especially adapted for Railroad. 
Commercial Offices and Short Lines. m 


220 Kinzie Street, 

OHIOAGO, ILL 


Snapping Frog, 


Price, 95 Cents . 

The "Snapper Sounder," in its travels round the globe, has 
'been remodeled by an ingenious Frenchman, and placed upon 
the Parisian market in the shape of a frog. The result of this 
metamorphosis was astonishing. Paris ran wild over this new 
•’sensation, and the "Snapping Frog" has proved to be the 
most attractive novelty of the season, and they were sold in 
that city at the rate of 30,000 per day. Having no prejudice 
against foreign ideas when good, I have arranged to supply 
my customers with this improved article. Telegraphers will 
be especially delighted with it, the sound produced by its 
manipulation being equally diabolloal with that of the oele- 
<brated "Snapper Sounder," while its convenient else and 
tat tractive appearance make it alike desirable as a pocket com- 
panion or an ornament to the desk, By taking advantage of 
the "pauper labor of Europe," I am prepared to supply them, 
post-paid, on the following SLIDING SCALE t 

24 oents each ; $1 per half dozen, $1 .50 per dozen. 

Send orders early. Satisfaction guaranteed. 

< Address: R. W. POPS, 

Box 5,278, New York* 


PATENT LEGLESS KEY 

All the connections in 


this Key are on 

the top of the table. 

It is not equaled for beauty of design 
perfection of finish, and completeness in 
its parts. 

It is Convenient and Durable. 
WESTERN ELECTRIC 
MANUFACTURE COMPANY 

Digitized “by 


SPECIALTY KEY, ’ *>.00) rrtn/U3UI>l , W.UU 

Extra Resistance for line from one to ten miles, $1.00. 

20 per cent, discount from above for remittance with order. 

I Cell No.lCallaud, Manual, Office wire and Chemicals, for 
Learners Outfit, • - - - - $1 75. 

LANNERT ft DECKER, ' 

Electricians, 

CLEVELAND, ft. 
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GEO. H. BLISS «e CO. 

220 Klnsie Street, Chicago, DL 


CO-OPERATIVE MANUFACTURING COMPANY 
218 Pear Street, Philadelphia, Pa. 


9 


THE AMATEUR 

TELEGRAPH APPARATUS, 

ooMPalmre 

SOUNDER, KEY BATTERY, CHEMICALS, WIRE 
AND MANUAL. 

» Several Thovisii alr«ad|r nM. 

pwc m- 

Amateur Outfit, complete. . $700 

** Key and Sounder 6 00 

" Battery, per cell 00 



W. U. Pattern Relay. 
Price, $16.00 



Railroad Sounder. 

Cash $6.00, or C. O. D. $6.50. 


DI800UMY. 

*10 per cent, dlaoount la allowed when oaah aooompanlea order. 
*9*8end for circulars. 

GEO. H. BLISS k GO. 


A Great Reduction in Prices. 


10 per cent, off on an outfit when cash accom- 
panies order. 

Worn now making a specialty of our PHIL. 8HK&IDAH 
80UHDKB AND KEY, and are mautUhct.irlng th^*n in large 
qnantltlea, ao that we are abb to offer them to the pnbllo at a 
▼ery low figure. 



PHIL. SHERIDAN, §400. 

The above cut represents a beautiful little Bounder. It la 
made ot the beet material and highly finished. It haa a haary 
lerer, tall aimed magneta, and altogether la a firat alaaa ia- 
atmmant. The magneta are wound with green allk Inaulated 
wire. 

Polished Rubber Covers. 50c. Extra. 



PER. 8FEBIDAH KEY, PRICE, (2.00. 

Ton can tee at onoe that the shore out repreeeata a first- 
rlaaa Kay In arery respect. It la highly finished, haa large 
platinum points, strong lerer, Motion olroult*clooer, spring 
adjustments, eto., etc. As a Learner's set they hare no 
equl, as they are regular Telegraph Instruments, tame a* are 
used on all railroad and commercial lines. 

One QallOalland Battery, 1 lb. Bine Vitriol. Connection Wire, 
Book dwatruotlen, etc., all for $1.10. Haklng a Complete 
OutfitNrefkoe, only $7.f§. 

Xrery aot warranted to be Just as re pre se nted and to giro 
entire aatftetaction. 

AH ktuda of Telegraph Inatmmenta and Bappllaa oonatantly 
on hand at the lowest price. 

Oooddvm be sent O. O. D., or on reeotpt of prlee. Bend 
■UmplDt frloe Llat and Catalogs*. which contains hundreds 
of i ninflnMatiiliUiini for tbe Phil Sheridan Instruments.. 

F. C. MACE & CO., 

BUOonaeoM to 

A. B. LYMAN & CO*, 

« 7BANKF0BT ST., Cleveland, Ohio. 

v 



Oi Ok & 

8 S S 8 

CO-OPERATIVE LEARNER’S INSTRUMENT IMP OVED. 

The abore la a full time Key and Sounder. Clan be made to work from a few feet to a circuit ot twelve miles, by wlndin 
magnets with fine wire, which will make cost of instrument one dollar extra. Send for Price list. 

W. R. BALDWIN, Manager, 

218 Pear Sired, Philadelphia , Pa. 


WESTERN ELECTRIC MANS’. CO. 

BQO BLlnzle Street, Cliicngo,?!! 1 J 



HASKINS GRAVITY BATTERY. 

This improved form of Gravity Battery is meeting with a rapid sale, 

* It has been adopted by the North-Western Telegraph Company and by several Railroads. 

It is put np as a Reser voir Battery, gives a strong, oonstant Current, requires little attention, and 
T «rj economical. 

WESTERN ELECTRIC MANFG COMPANY. 

SSO Kinmle Street, Chicago, 111., 
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“ Pav as you go, get what you buy, stop 
when you choose.” 

Common Sense and Fair Play in 
Life Assurance I 

Do not Assure your Life till yon have examined the 
NEW PLANS devised by Shxtpabd Homans, Actu- 
ary, for THE PROVIDENT SAVINGS Life 
Assurance Society. 

This Society separates the Insurance Part 
of the Premium from the Reserve or Deposit 
Part , which latter accumulates in the hands 
of the Company for the eventual payment of 
the policy . 

This Society recognizes the Policy-holder 
as owner of the Reserve , and itself as his 
Trustee . 

This Society, therefore, will either issue 
policies on the payment of uniform annual 
premiums, guaranteeing a specified surrender 
value for every year m cash; or it will fur- 
nish the PBOTECTION OF LIFE AS- 
SURANCE at actual current cost for death 
claims and expenses of management , each year 
by itself renewable at the dose of any year 
without further medical examination. 

These plans are indorsed by leading Ac- 
tuaries and State Commissioners, and also 
by the il Society for the Promotion of Life 
Insurance among Clergymen ” James Brown, 
President^ Howard Potter, Treasurer . 

For Plans, Bates, and Full Particulars apply to 

PKOYIDENT SAYINGS 

LIFE ASSURANCE SOCIETY, 
WESTERN UNION BUILDING, NEW YORK, 
Cor. ' Dey Street A Broadway. 


GUARANTY CASH CAPITAL, $1*5,000. 
Invested in U. 8. Five-Twenty Bonds. 


OFFICERS: 

GEORGE WALKER, SHEPPARD HOMANS, 
President. Vioe-Pres't end Actuary. 
JAMES L. GOODRIDGE, Secretary. 

Hon. EDWARDS PIERREPONT Counsel. 
STANLEY, BROWN A CLARKE, 

Attorneys and Counsellors. 
Dr. GEORGE B. FOWLER, Medical Examiner. 
DIRECTORS: 

ABRAHAM AVERT, (Band k Avery), Publisher, Boston, Mass. 
ALFRED 8. BARNES, Publisher. Ill William street. 

ELBERT A. BRINKERHOFF, Brinkerhoff, Turner k Co., 109 
Duane Street. 

WILLIAM A. GAMP, Manager N. Y. Clearing Houle. 

ALONZO B. CORNELL, Vioe-Pres't W. U. Tel. Oo. 1 
TRACT R. EDSON, late Pres't Am. Bank Note Oo. } 
GORDON L. FORD, New York Tribune. \ 

FRANCIS O. FRENCH. First National Bank. \ 

PARKE GODWIN, late Editor Evening Post. 

BENJAMIN GRIFFIN. D. A. Van Horn k Oo., 15 Park Plaoe. 
DANI EL A . HEALD, Vice-President Home Ins. Oo. 

A. FOSTER HIGGINS, Manager United States Lloyds. 

I. SMITH HOMANS, 2*1 Broadway. 

SHEPPARD HOMANS, late Act'y Mutual Life Ins. Oo. of New 
York. 

WILLIAM K. KITCHEN, Pres't National Park Bank. 

JOSEPH H. PARSONS. Manu&oturer, Cohoes, N. Y. 
EDW ARDS PIERREPONT, Attorney-General U. 8. 

TIMOTHY H. PORTER, Banker (Soutter k Oo.) 

GEORGE 8. SCOTT, Vice-Pree't Pacific Mail 8. 8. Oo. 
WILLIAM STANLEY, Oounsellor-at-law (Stanley, Brown k 
Clarke.) 

FREDERICK D. TAPPER, Pres't Gallatin Nat’l Bank. 
THOMAS L. THORNRLL, Secretary Am. Fire Ins. Oo. 
GEORGE WALKER, late Pres't Third Nations! Bank. Spring- 
field. Mass. 

DAVID A. WELLS, late U.S. Special Commissioner of Revenue 


AMERICAN FIRE ALARM. 

ASD 


THE BISHOP 


POLICE TELEGRAPH. 

GAMBWXLL k 00., PaonoNM. 
NO. 62 BBOADWAT, NEW YOBS. 


GUTTA PERCHA WORKS, 


J.W. STOVER, 


General Agent and Superintendent. 


L. B. FIRMAN, Chicago. HL 

General Agent tor the West and Northwest. 


J. R. DOWELL, Richmond, Vs., 

* Special Agent for Virginia and North Carolina. 
J. A. BRENNER, Augusta, Ga., 

Special Agent tor Georgia and South OaroHna. 
L. M. MONROE, New Oman, Conn.. 

Special Agent for New Ragland. 
ELEC TRICAL CONSTRUCTION k MAINTENANCE 00., 

San Francisco, CaL, Special Agents tor California, Oregon 
and Nevada, 

This system of Fire Alarm and Polloe Telegraph, with a Cen- 
tral Office, or upon the 

AUTOMATIC FLAN, 


is now in operation in the following cities, to which reforenee 
is msde for evldenoe of its greet SUPERIORITY, VALUE end 
UNIFORM RELIABILITY ; 


Albany, N. Y. 
Alleghany, Pa. 
Boston, Msss. 
Buffalo, N. Y. 
Baltimore, Md. 
Chicago, m. 
Cincinnati, Ohio. 
Columbus, Ohio. 
Cambridge, Mass. 
Charlestown, Msss. 
Covington, Ky. 
Detroit, Mich. 
Dayton, Ohio. 
Elisabeth, N. J. 

Fall River, Maas. 
Fitchburg, Mass. 
Hartford, Conn. 
Jersey City, N. J. 
Louisville, Ky. 
Lawrenoe, Mass. 
Mobile, Ala. 
Montreal, Canada. 
Milwaukee, Wls. 
New York City. 
Lynn, Maas. 

Lowell, Msss. 

The distinctive ft 


New Orleans, I a. 
New Haven, Conn. 
Newark, N. J. 
Omaha, Nebraska. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portlan l, Me. 
Peoria, QL 
Providence, B. I. 
Quebec. L. L 
Rochester, N. Y. 
Richmond, Vs. 
Indianapolis, Ind. 
St. Louis, Mo. 

St. John, N. B. 
Springfield. Msss. 
San Franoisoo, OsL 
Savannah. Ga. 
Syracuse, N. Y* 
Troy, N. Y. 

Toledo, Ohio. 
Toronto, Canada. 
Washington, D. 0. 
Worcester, Msss. 
New Bedford, Maas. 
Bridgeport, Conn. 

i of these systems of 


FIRE ATiARM AND POLICE TELEGRAPHS 


Firet — The AUTOMATIC SIGNAL BOXES, the simple alee- 
tro-meohanlsm of which enables anyone — even a child— to 
give an in etantaneoue , general and deJMU alarm of firs. 

geocmd— The AUTOMATIC REPEATER, through which the 
apparatus may be distributed in a combination of circuits, 
and the entire system suooessfully worked, without constant 
personal attention of either operators or watchmen. 

Third — The ELECTRO-MECHANICAL BELL STRIKEB8, 
adapted toproduoe the full tone of the largest church or to w e r 
bells. 

JWto-The ELECTRO-MECHANICAL GONG STRIKER, 
for hose and engine-houses, by means of which the iooetlon 
of the fire is instantaneously oommunicaied to the members 
of each fire oompany. 

TTuecfeaturu e em b i ned form the 
ONLY PERFECT, COMPLETE AND RELIABLE SYSTEM 
o w 

IB ALARM TELEGRAPH IN THE WORLD. 
Messrs. GAME WELL k 00. are the owners of the original 
FARMER AMD CHANNJNG PATENTS, one of the moot 
important of which has just been extended for seven years. 
During the past seventeen years they have spared no expense 
or efforts to secure improvements, and the systems are now 
covered by 

MORE THAN TWKN T I PATENTS, 

The introduction and operation of the 
AUTOMATIC SYSTEM 

involves so little expense, compared to the benefit which it 
oonfsrs, that even small communities can profitably adopt and 
and maintain it. 

The cooperation of TELEGRAPHERS to teeming Ut tofredue- 
Hon into their looaUtios it oordiaUy incited, 
and their * forte wd l bo duly appreciated 
and oomponeatod. 


422, 424, 426 East 26th 8t, N. T. 




S. BISHOP, Prop’r. 

ONLY AMERICAN MANUFACTURER 
or 

Pure Gutta Percha Goods, 

xa tu 

UNITED STATES. 



Have on band and made to order 
SUBMARINE TELEGRAPH OABIJM, 

INSULATED WIRES, for 

TELEGRAPH AND ELECTRIC USB, and for 
BLASTING AND MINING PURPOSES, 

in every variety fltorsd. 

As an Insulation for Telegraph Cables and Electric Good no- 
tors Gotta Pkboia has been universally adopted by all scl«*- 
tlfie and practical Electricians and Manufacturers of Telegraph 
Cables and Wires in this country and Europe, and baa sus- 
tained, with increasing confidence in the superiority, the 
practical tost of over twenty years* general use. 

The Proprietor would tag to aU partite detiring 
SUBMARINE TELEGRAPH CABLES, 

Oaf As wiU g ua r antee to m a ke and dolioor at hie Factory any 
ttyU of Cable, Ineuleted with Gutta Ards, as tern at they eon 
zxronr (Mbit of the easts ttyk and quality. 

ORDERS RECEIVED AT THE FACTORY. 

Messrs. L. Gh TELLOTSON & CO. 

8 Dey Street, New York, 

64 South 4th Street, Philadelphia, 

22 West 4th Street, Cincinnati, 

have been appointed by me GENERAL AGENTS for the sale o 
any Telegraph Cable or Wire manufactured at the Works in 
New York, at Factory Prlooo, delivered, in New York. h 

JOHN THORNLEY, 603 Chestnut St, Philadeioiua, 

has been appointed Agent for the sale of any and ell goods 
manufactured by me, st Factory Prlooo, delivered in New York. 

Any goods of my manufacture (s uoept Tel e gr a ph Goode), ere 
for sale in New York, by 

H. Gh HOBTOH A 00., 26 Park Plaoe, 

BUBBEB CLOTHING 00., 363 BroadwaT, 
D. HODGMAJT, 27 Maiden Lane, 

SHEPABD A DUDLEY, 150 William St 


Any information desired in regard to the above system will 
be cheerfully and promptly furnished on application at the 
office. 

A pamphlet, setting forth more fofiy its advantages and su- 
periority, has been printed, and will be supplied to Municipal 
Authorities and others interested in Vive Alans and Pottos 

Telegraphy, upon application as above. 
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Address all oommunioations to 8. BISHOP, 

OFFICE AT FACTORY. 


Smith k Vawdxn Houtkn, Printers, 7 Frankfort St., N. y v 
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INFLUENCE OF ATMOSPHERIC ELECTRICITY 
AND INDUCED EARTH CURRENTS IN 
TELEGRAPHY. 

As long ago as 1752, Franklin demonstrated con- 
clusively, by the well-known kite experiment, that 
when a thunder storm is in progress, the upper por- 
tion of the atmosphere is in an electrified condition. 
He ha« also shown that the storm breaks forth as 
soon as a discharge of the electricity contained in the 
clouds takes place, either directly with the earth or 
with other clouds charged oppositely. Various ex- 
periments since Franklin's time have shown that 
traces of electricity are to be found in the atmos- 
phere at almost all times. One Qf the simplest ways 
of showing this is to erect a conducting rod in the 
air and connect its lower end to an electroscope, Pel- 
tiers’ electrometer, fig. 1, answers the purpose very 
well. 

When the sky is clear, the air is always positively 
electrified to a height of perhaps five feet above the 
earth's surface, but the electric potential at -that dis- 
tance is not very perceptible except with the most 
delicate apparatus, it increases however, with the 
elevation, but is not the same for any one point at 
different times of the day, there being maximum and 
minimum conditions. The former occur about two 
hours after, and the latter about the same length]of 
time before sunrise and sunset. 

When the atmosphere is positively electrified it 
acts 'inductively on the earth so that the latter is al- 
most always found to be negative with respect to the 
former, but owing to the very great insuiating?proper- 
ties of air the two electricities do not unite as a 
general thing except during thunderstorms, at such 
times the electric accumulation becomes so great that 
it is enabled to break through the insulation of the 
atmosphere and a discharge takes place almost in- 
stantaneously. 

As regards the real cause of atmospheric electricity 
physicists still differ but it is generally conceded that 
the rapidity of evaporation, especially at sea, and the 
subsequent condensation of aqueous vapor in the 
upper air currents which flow from the poles, has 
something to do with the phenomenon. 

Clouds are charged sometimes with positive and 
sometimes with negative electricity. The posi- 
tive charge is supposed to be derived directly 
from the atmosphere by the vapory particles 
floating therein, and which, before condensation oc- 
cupy comparatively vast fields of space. In the process 
of condensation or cloud formation, the electricity 
distributed over these extended tracts becomes con- 
centrated within narrow limits and the clouds thus 
acquire large quantities of electricity of high poten- 
tial. The negative charge, it is assumed, is derived 
from contact of the cloud with the earth. In what 
follows we will suppose the charge to \>e positive. 
When a cloud W fig. 2 so charged passes over a place 
it disturbs the electric equilibrium of all bodies 
beneath it, attracting the negative electricity to the 


parts A and B in its immediate vicinity and repellimg 
the positive to the more remote parts D and C. As 
the elevation of the objects above the earth's surface 
and their conductivity increase the accumulation or 
charge which they receive becomes greater. It is 
therefore obvious that a metallic conductor such as a 
telegraph line whose termini are in communication 
with the earth will attain its maximum charge sooner 
than other and less elevated objects. Men and beast 
do not, as a general thing, perceive any change of the 
neutral state from this inductive action because it is 
produced in a gradual manner by the nearer approach 
of the cloud. When the latter disappears without 
the establishment of equilibrium between W and A 
B by direct discharge, the negative electricity at A 



Figure 1. 

B gradually reunites with the positive at D and C. 
and a telegraph line LLj between these points is tra- 
versed by a current. 

If the electricity of the cloud W is suddenly re- 
moved as for instance by a discharge into a neigh- 
boring cloud these currents become stroQg enough to 
make themselves manifest by their action on the ap- 
paratus and it sometimes happens that they are so 
frequent as to greatly interfere with, or even alto- 
gether prevent the working of the line. 

From numerous careful experiments it appears 
that telegraph lines are almost always traversed by 
currents due to actions of this kind, even in clear 
weather, but at such times they are too feeble to be 
observed unless special means are taken for that 
purpose. They are more marked, after some days of 
hot weather, a sudden change of temperature, or at 
the beginning of a rain or hail storm. 

The disappearance of a heavily charged cloud from 


any given place is not, in general, so rapid as its ap- 
pearance because of the attractive influence exerted 
between the positive electricity of its own charge and 
the induced negative charge on the earth's surface 
below it ; this influence moreover, tends to draw the 
cloud nearer and nearer to the earth and at the same 
time causes the opposite charges to concentrate 
within more narrow limits until finally the potential 
becomes great enough to break through the inter- 
vening air stratum, as before remarked, and a flash 
of lightning occurs. 

In such cases the greater part of the electricity of the 
cloud is discharged and the electric equilibrium of 
the earth below renewed, as shown by the moment- 
ary current in the line L L l , fig. 2, even though the 
latter is not in the direct line of the discharge. Any 
remaining portion of charge in W, if sufficiently 
large, again acts inductively on the earth, and thus 
forms the necessary conditions for another flash, 
sometimes, indeed, for many more of them, until the 
cloud becomes completely discharged and the storm 
is passed. It is evident, from the above, that an 
electric disturbance always precedes the appearance 
of lightning. This is especially marked in elevated 
objects, which, os such, soonest reach a limiting 
charge, and also, by reason of their comparatively 
low resistance, offer a ready path for the combina- 
tion of the opposite electricities of the earth and 
clouds. Telegraph lines fulfil the lost condition 
very perfectly, and being also very extensively 
developed, thus become particularly liable to being 
struck by lightning 

The disturbing influence of lightning on a tele- 
graph line is well known. If the wire itself or any 
object in its vicinity is struck interruptions or dam- 
age to the wires and instruments of a more or less 
serious nature will follow unless special precautions 
have been taken to guard against such results. It is 
also a fact that slight interruptions are apparent at a 
distance of even three or four hundred miles from 
the place where the storm is in progress. We thus 
see that it is possible by merely observing whether 
the disturbance gradually increases or decreases, to 
determine when a storm is approaching us or pass- 
ing in the opposite direction. When, however, the 
storm is near and heavy, large quantities of electricity 
of high tension instead of following the route of the 
wires alone, frequently enter the station and pass in 
the form of sparks from the line and neighboring 
metallic parts to earth by way of the ground wires or 
such other means as may be available. Sparks have 
been seen to pass in this manner from one object to 
another although the latter were some yards apart. 
In all such cases fusion of the wires and other dam- 
age is sure to follow. 

From the preceding remarks is is evident that all 
of the general phenomena of interruptions from at- 
mospheric electricity may be classed under the four 
following heads : — 


1st Interruptions produced when the line is in the 
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occupied in doing so. In like manner the quantity 
of current traversing a circuit is directly proportional 
to the electromotive force, and inversely propor- 
tional to the resistance. The speed of a train may be 
increased either by increasing the Hpace passed over 
in a given time, or diminishing the time occupied in 
traversing ft given space. In like mauner the current 
in a circuit may be increased by increasing the elec- 
tromotive force without changing the resistance, or 
by diminishing the resistance without changing the 
electromotive force. 


Alexander Bain and his Inventions. 

We are called upon to announce the death of an- 
other one oi the few remaining pioneers and inven- 
tors, whose names during all coming time will be in- 
dissolubly linked with the early history of the elec- 
tric telegraph. Alexander Bain, who is best known 
to the present generation of telegraphers in connec- 
tion with the electro-chemical and the automatic 
systems of telegraphy, died in the early part of Jan- 
uary, aged 66 years, at the Home for Incurables, near 
Glasgow, Scotland, of which institution, in conse- 
quence of an attack of paralysis, he had been for 
some years an inmate. Mr. Bain may justly be con- 
sidered one of the fathers of the electric telegraph. 
His connection with it dates back nearly to the year 
1837, at which time he came to London from his 
early home at Thurso, in the north of Scotland, with 
the intention of following his trade os a journeyman 
clock and watch-maker. Very shortly after his arri- 
val in that city, while attending a lecture on electric- 
ity at the Adelaide gallery, his ingenious and fertile 
mind conceived the idea of employing electricity as a 
motive power for clocks, which in turn suggested the 
invention of a printing telegraph. By the summer 
of 1840, he had completed models of both these in- 
ventions, which he exhibited to Mr. Baddeley, assis- 
tant editor of the Mechanic's Magazine. This gentle- 
man advised Bain to show his inventions to Professor 
Wheatstone at Kings College, which he accordingly 
did. The latter gentleman having, as it afterwards 
appeared, already conceived and partially worked out 
two inventions intended for the same purpose, en- 
tered into an arrangement with Bain to unite his in- 
terest with his own, which resulted in an unfortunate 
controversy in regard to the originality of the inven- 
tions themselves. A patent for the electric clock was, 
however, granted to Bain early in 1841, in which can 
be traced the origin of nearly every variety of this 
kind of mechanism now in use. From this time 
Bain became a very prolific inventor, and patented 
in rapid succession a large number of useful im. 
provements in electro-mechanism. His patent for a 
printing telegraph (1841) contained the device of a 
wire coil freely suspended in the vicinity of a power- 
ful permanent magnet, which has been so beautifully 
adapted by Sir William Thomson to his syphon re- 
corder for submarine cables. Another patent in 
1843, embraces the earth battery, the principle of 
the method of copying surfaces upon chemical paper 
regulated by the synchronous movement of two 
pendulums, which at a later date was developed 
by others into the autographic telegraph, and an 
effective though incomplete fire and police tele- 
graph apparatus, which the genius of Channing and 
Farmer subsequently elaborated into the highly 
organized and perfected American system of to-day. 

In 1845 Bain produced the electric thermostat for 
giving warning of fire in the holds of vessels, the ex- 
pansion of mercury in a tube being employed to 
close the circuit and move an indicator above ; also 
an electric sounding apparatus, now known as the 
electric log. In December, 1846 , he patented his 
well known electro-chemical automatic telegraph, 


employing for the first time the method of trans- 
mission by means of perforated paper. This strik- 
ingly novel invention seemed destined to produce a 
sensation in telegraphic circles on both sides of the 
Atlantic. While on exhibition before the officers of 
the Electric Telegraph Company, which had thus far 
succeeded in maintaining ft practical monopoly of the 
telegraph in Great Britain, one of the regulating 
springs chanced to break, allowing the clockwork to 
travel with uncontrolled speed. To tho great sur- 
prise of all present, the whole message was found to 
have been correctly transmitted and recorded at the 
rate of several hundred words per minute, whereupon 
the Electric company purchased the invention without 
delay, paying some $30,000 therefor. They employed 
the method of recording on chemical paper to some 
extent for a number of years, until it was superseded 
by the Morse ink-writer, which made its way into 
England from the continent. 

In 1848, Bain came to the United States in order to 
obtain a patent on his invention here, but his ap- 
plication was rejected on the ground that it was sub- 
stantially anticipated by that of Morse. Supposing 
this decision final, he left Washington to return 
to England, but was met in New York by Mr. 
Henry O’Reilly, who induced him to appeal to the Su- 
preme Court. He did so, and the decision of the Com- 
missioner was overruled end a patent issued to him. 
Immediately upon the granting of the patent, an op- 
position line was commenced between New York and 
Boston, the funds being furnished by prominent 
merchants of the two cities, to be worked upon the 
new system. The monopoly which had existed since 
the establishment of the telegraph had become so 
unpopular that the construction of this line was re- 
garded as a public blessing. It was completed in 
1849, find other lines were at once extended from 
New York to Buffalo and Washington, from Boston 
to Montreal and Portland, and from Louisville to 
Cincinnati and New Orleans. In 1852, after a pro- 
longed and expensive litigation, the Bain lines were 
absorbed by their competitors, and the system was 
abandoned, except between Boston and Montreal, 
where it was still in use as late as 1860. From 1 849 until 
a short time before his death, the late General Mar- 
shal Lefferts devoted much time and money to the 
development of Bain’s fast system, but with little 
practical success. Although it has been considerably 
improved by the labors of Little, Edison, Grace and 
others, and within a few years vast sums of money 
have been expended in its development, yet, the 
rapid progress of other and more practical systems 
renders its prospects of future usefulness, at least 
in this country, more and more problematical. 

Among Mr. Bain’s minor inventions may be men- 
tioned that of playing upon musical instruments at n 
distance by means of electro-magnets whose action 
is controlled by a perforated music sheet, which he 
originated as early as 1847. 

We hear but little of Mr. Bain as an inventor after 
he returned from this country to England. In 1863 
he revisited America, but it was evident at that time 
that he had fallen into unfortunate habits, which 
were rapidly undermining his mental and bodily 
powers. For several years before his death he re- 
ceived a well-deserved pension from the British Gov- 
ernment, and it is a consolation to his friends in 
America to know that his declining years were at 
least passed in comparative comfort, P. 


A Puzzled Magistrate. 

BY TOM QUAD. 

His Honor moved slightly in his chair and leaned 
his elbow upon the desk before him, as he said : 

“ You are a telegraph operator, are you ?” 
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“Yes, sir.” 

“And this is your first trouble?” 

“ Wal, no. I’ve seen a sight of trouble before." 
“Wlmt kind?” 

“ Mostly swinging trouble, sir." 

“Swinging trouble ! exclaimed the Judge ; “ you 
don’t mean you’ve been swung up !” 

“ Wal, no, I was on a line, you see.” 

“ On a line. Swung on a line ! you are talking in 
riddles, young man.” 

“Hum ! Ihe gang just got to hoopin’ her 
up ” 

“Oh, there was a woman in it, was there ; well, 
sir.” 

“No ; you see, they was a-hooping her up ” 

“ Hooping who up ? ” 

“ Why, the whole racket, you know ; and we was 
just let’n ’em come and a givin’ each other stiffs, you 
know, Jim ” 

“No familiarity, young man. Explain yourself. I 
do not understand you.” 

“Hoo! O. K. I turn. You don’t get me. Eh! 
What’s the 18 ? Too light? ” 

“ What's that,” said his Honor, thinking the opera- 
tor was making game of him, “ What’s that? ” 

“No stiff. I got salted, roasted, too " 

“ Salted and roasted ! This officer said you were 
arrested for fighting.” 

“ Um. Fighting,? Why, I was just putting on the 

Automatic like, and the plug broke so much ” 

“ Plug ! Broke ! Automatic ! See here, young man, 
what do yon take me for? I want to know about 
this row now at once. ” 

“I drop ! He was fresh, and was going to snatch 
me, and I kicked. 

“ Yes ; go on.” 

“ And I kicked, and the whole thing kinder busted 
you know, as tho’ a big battery was grounded right 
in the switch.” 

“ Now, young man, look here, you’ll get switched 
out of this mighty quick.” 

“Stop ’er, Jim. I got taken off ter once, and the 
next thing I got was a break from his nibs, there, 
(jerking his thumb towards the Policeman) and I 
weakened.” 

“ Give him sixty days ! ” roared His Honor, excit- 
edly, and the operator went out, mutteringjBomething 
about an infernal roast. 


Bell’s Telephone or Vocal Telegraph. 

The following account of experiments with the 
Telephone or Vocal Telegraph, of which Mr. A G 
Bell, claims to be the inventor,’ is condensed from 
the Boston Transcript of the 1st ult. 

“The telephone, in its present form, consists of a 
powerful compound, permanent magnet, to the 
poles of which are attached ordinary telegraph coils ^ 
of insulated wire. In front of the poles, surrounded 
by these coils of wire, is placed a diaphragm of iron. 

A mouthpiece to converge the sound upon this dia- 
phragm substantially completes the arrangement 
As is well known, the motion of steel or iron in 
front of the poles of a magnet creates a current of 
electricity in coils so surroanding the poles of the 
magnet, and the duration of thisj current of elec- 
tricity coincides with the duration of the motion 
of the steel or iron moved or vibrated in the proxim- 
ity of the magnet When the human voice causes 
the diaphragm to vibrate, electrical undulations ore 
induced in the coils environing the magnets, pre- 
cisely analogous to the undulations of the air pro- 
duced by that voice. These coils are connected with 
the line wire, which may be of any length, provided 
the insulation be good. The undulations^which axe 
induced in these coils travel through the line wire, 
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and, pawing through the coils of an instrument of 
precisely similar construction At the distant station, 
are again resolved into air undulations by the dia- 
phragm of this instrument. 

The simplicity of Prof. Bell’s system will be ap- 
parent when it is known that the voltaic battery is 
entirely dispensed with. All thAt is required for 
communicating between the most distant points are 
the instruments and the telegraph wire, the latter 
taking the place of the speaking tube and the former 
that of the mouthpieces. 

The experiments yesterday were as follows : Tele- 
phones having been connected with the private tele- 
graphic line of the Boston Rubber Shoe Company, 
and the operators nt either end having taken up their 
stations, conversation was at once commenced. Sta- 
tioned at the Boston end of the wire. Prof. Bell re- 
quested Mr. Watson to speak in loud tones, with a 
view of enabling the entire company nt once .to dis- 
tinguish the sounds. 

This was so successful that a smile of mingled 
pleasure and surprise played on the features of those 
present. That it, however, might not be supposed 
that loud speaking was essential to intelligibility, 
Mr. Bell explained that soft tones could be heard 
across the wires even more distinctly than loud utter- 
ances, even a whisper being andible. In confirma- 
tion of this statement, Mr. Watson commenced 
speaking in turn with each member of the company, 
and alter the efficiency of this method had been 
proved to the satisfaction of all, be took up a news- 
paper and informed the assemblage that gold bad 
closed the previous evening at New York at 105 g. As 
there were quite a number of business men present 
the effect that this practicable demonstration of the 
value of the telephone produced can scarcely be ex- 
aggerated. Other passages from the daily journals 
were then given, and by this time the desire for con- 
versation having become general, Mr- Watson was 
plied with questions such as “ Is it thawing or freez- 
ing at Malden V “ Who will be the next president?” 
etc. It was remarkable that Mr. Watson was Able to 
distinguish between the voices at the Boston end, he 
calling at least one gentleman by name as soon as the 
latter commenced speaking. 

This went on for some time, until a lady at the 
Malden end sent the company an invitation to lunch 
per telephone, and an appropiate response was made 
by the same medium. At length the company were 
requested to remain quie* while a lady at the other 
end conveyed to them the sweet strains of music. 
The ass'mblage thereupon listened with rapt atten- 
tion while a young lady commenced singing* 'The 
Last Rose of Summer.” The effect was simply charm- 
ing. Possessing, ns the fair cantatrice does, a voice 
of exquisite swesinsi.*, the sounds penetra f ed into 
the Boston end of the telephone with a distinctness 
equal to that attainable in the more distant parts of 
a large concert room, and a unanimous vote of thanks 
was sent by the handy little instrument which had 
procured for the assemblage so agreeable an hour.’ 
♦ ♦ 

TELEGRAPHIC’ LITIGATION. 

Ail Action to DerlUe Finally the Title to Duplex 
Telegraph Inventions. 

The Western Union Telegraph Company has com- 
menced in the Superior Court in this City, a suit 
against the Atlantic and Pacific Telegraph Company, 
♦he American Automatic Telegraph Company, Geo. 
Harrington, Jay Gould, T. A. Edison and others for 
the purpose of establishing its title to the duplex and 
quaduplex inventions and patents of the defendant 
Edison. 

The complaint recites at length the agreements en- 
tered into between Edison and Geo. B. Prescott, 
the electrician of the company for developing the du- 


plex and qnaduplex inventions of the former, also the 
agreements between Edison and Prescott and the 
company for the purchase of said inventions, and the 
patents to be issued therefor. 

It is further claimed that Jay Gould and officers of 
the Atlantic and Pacific Telegraph Company induced 
the defendant Edison to discontinue his relations 
with Prescott and with the plaintiff, and to transfer 
the patents for said inventions to them, and that 
this was a scheme to defraud the Western Union 
Company, as Edison had already assigned the same 
to the plaintiff. 

Edison had tiled claims numbered from 94 to 100, 
the important one being No. 99. Patents on these 
claims have been allowed to Edison and Prescott, but 
have not been issued because of a suit in the Supe- 
rior Court by the Atlantic and Pacific Telegraph 
Company, in which an injunction was issued last 
April. George Harrington, however, claims that 
Edison agreed with him either individually or as 
trustee for the American Automatic Telegraph Com- 
pany, to assign for the benefit of that company all 
his patents in telegraphy to be made thereafter. The 
Commissioner of Patents overruled that claim, but it 
comes up in another shape. Harrington’s right rests 
on two instruments, one dated April 4, 1871, the 
other Oct. 1, 1870, the latter not being recorded in 
the Patent Office until Jan. 11, 1875. Harrington 
has assigned his rights, and all his assignees are made 
parties to the suit The plaintiff denies Harring- 
ton’s right to anything, and consequently his right to 
assign anything, and sets up a suit by Harrington 
and Edison in the United States courts to enjoin the 
Atlantic and Pacific Telegraph Company from nsing 
the quadruplex machine. 

The plaintiff further alleges that before the filing 
of Claim No. 99, Edison had filed a Claim H ; that 
Claim No. 99 in law superseded Claim H, but that 
Edison, in fraud of the plaintiff’ s rights, got issued 
to himself and Harrington a patent — No. 162,633 — 
under Claim H, and the Atlantic and Pacific Tele- 
graph Company has obtained, without the consent of 
Harrington and Edison, the letters-patent There is 
a suit in New Jersey by the plaintiff against Edison 
and Prescott ; a suit by Edison and Harrington in 
the District of Columbia against this plaintiff and 
others ; a suit by Harrington and Edison against the 
plaintiff and Prescott in the United States Circuit 
Court in New-York, besides the other suits mentioned. 
There are three other claims for patents which the 
plaintiff says Edison should, under his agreement, 
press for its behalf. The plaintiff asks a decree that 
Edison und Prescott prosecute for its benefit all the 
claims for patents already filed, and assign to it the 
patents issued, a decree that patent 162,633 be sur- 
rendered and assigned to the plaintiff, and that all 
the pending suits be enjoined until the determina- 
tion of the rights of the parties in this suit. 

Upon the application of the plaintiff, February 21st, 
Judge Sedge wick granted a temporary’ injunction in 
accordance with the application, and a further hear- 
ing will be had on the 6th inst. 


A TrlnrapH Operator Conlvrted of Embezzle- 
ment sentenced to Two Years 
I in prison men t. 

lx the Court of Quarter Sessions, held in Jersey 
City, N. J., on Friday, Feby. 23d by Judge Hoffman, 
an operator named William McNutt, recently in the 
employ of the Western Union Telegraph Company, 
was tried and convicted for embezzling from that 
company. 

McNutt, who was previously employed in thje ser- 
vice of another company in Jersey City, was strongly 
recommended to the officers of the We 3 tem Union 
Company, and was finally engaged as an operator in 


the Jersey City office, of which Mr. G. Ross Cary is 
manager. After McNutt had been in the office for 
a time, Mr. Cary was led to suspect that he was not 
altogether trustworthy. He was finally detected in 
receiving money for messages handed in for trens • 
mission when he was left temporarily in charge, and 
after transmitting them, destroying the originals, 
without making ihe usual entry, and retaining the 
money received for the service. 

Mrs. Jones, with whom McNutt boarded, found in 
his room during his absence a number of originals of 
messages, and communicated the fact to he r husband, 
who is also in the employ of the company. He took 
them to Mr. Cary, and it being evident that the 
money received for these despatches had been em- 
bezzled, and the dispatches taken from the office to 
prevent detection, Mr. Cary caused him *to be ar- 
rested. 

Upon the trial Mr. Cary testified that the prisoner 
admitted to him that he had taken certain sums of 
money received for the company, giving the amount 
for each of three months. Mr. and Mrs. Jones tes- 
tified to finding the dispatches in McNutt's room. 

The prisoner testified in his own belrnlf and denied 
all the statements of the witnesses Against him, and 
emphatically denied ever having made any confes- 
sion to Mr. Cary. 

Mr. Cary is well known and highly esteemed in 
Jersey City, having had charge of the telegraph office 
there for nearly twenty-five years, and adding peijury 
to his previous crime, only made it worse for the 
culprit. The court promptly found the defendant 
guilty. Judge Hoffinan saying that he was guilty 
not only of the crime alleged against him, bat also 
of the most gliring perjury, and that, had he plead- 
ed guilty, his punishment would have been lighter. 
He then sentenced him to the State prison for two 
years. He has a wife and one child, who are com- 
pelled to suffer for the rascality of their husband 
and father. 


[From the New York Times, Feornary 20, 1877.] 

Prescott’* Elect rlcltya nit Electric Tclejtrapb. 

George B. Prescott’s book on electricity and the 
electric telegrepli, just published by Appleton, is not 
only a compilation in which the best English And 
German authorities have been consulted, but bos the 
sovereign merit of being written by a person bred to 
the profession. If we are correctly informed, Mr. 
Prescott still holds the position of chief electrician over 
the vast system of lines employed by the Western 
Union. This ought to be in itself recommendation 
enough. The book is fully illustrated with wood- 
cuts of decided excellence, giving the latest and most 
important machines, instruments necessary to ex- 
planations, and diagrams to facilitate An understand- 
ing of the text. Mr. Prescott begins in an elemen- 
tary chapter with 44 frictional electricity,” and 
plunges later on into sueh a thorough examination 
of the latest improvements in the methods of tele- 
graphy as only a working operator could. The ap- 
pendix contains tables for the use of students. The 
volume might form an excellent text-book in schools 
of telegraphy, or for special students at colleges. It 
is eminently fitting that an American should be the 
author of a work on a mechanical art which owes po 
much to the citizens of the United States. 


The traffic receipts of the Brazilian Submarine 
Telegraph Company for the month of January 
amounted to £11,469, as against £12,146 (the correct- 
ed amount) for the corresponding period of 1876. 
The Western and Brazilian Company’s Bahia- Rio de 
Janeiro section was interrupted twenty-two days. ^ 
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NEW YORK, FEBRUARY 15, 1877. 

TRANSFER SERVICE. 

In addition to the changes in this service already 
made by orders in recent numbers of the Journal of 
the Telegraph others are under consideration and 
will soon follow. 

It is expected that an order will be published in 
the next issue of the Journal to take effect on 1st April 
next, establishing a uniform charge for telegraph 
tolls on each transfer of a sum equal to double tolls on 
a single fifteen word message between the transfer 
places. 

This will be a considerable reduction from present 
average tolls, and will facilitate computation and en- 
able customers to learn the amount of charge before 
writing the message. 

CENTENNIAL AWARD TO THE QUADRUPLED 
TELEGRAPH SYSTEM EXHIBITED BY THE 
WESTERN UNION TELEGRAPH COMPANY. 

The Western Union Telegraph Company exhibited 
at the Centennial Exhibition at Philadelphia a set of 
improved quadruplex apparatus similar to those used 
upon its lines. These attracted much attention, and 
received a very complimentary report from Sir Wm. 
Thomson, the Judge who examined them. Upon this 
report a Diploma and Medal were awarded to the 
Company. 

Important improvements have been effected in the 
quadruplex system and apparatus since its exhibition 
at Philadelphia, which greatly increase its usefulness 
and the reliability and facility with which it can be 
worked on long lines. 

THE WELFARE OF TELEGRAPH EMPLOYES 
AND THE WESTERN UNION COMPANY 
IDENTICAL. 

The reduction of telegraph charges below a remu- 
nerative basis, however it may affect telegraph prop- 
erty, or be regarded by the public, is certainly not 
likely to prove advantageous to telegraph employes. 
It has been argued, and the argument has certainly a 
plausible basis, that competition in telegraphy is ben- 
eficial to telegraph employes in that it increases the 


demand for their services, and gives them a choice 
of employers. There is however another side even 
to this view of the matter. If competition results in 
impoverishing telegraph employers, it must react 
upon telegraph employes. Under such circum- 
stances as large salaries cannot be paid to the em- 
ployes as otherwise, and even if promised, payment 
must be defaulted to a greater or less extent. No 
b isiness can or will be carried on at a loss without 
eventually a portion of that loss being assessed upon 
those engaged in its practical duties. 

There is a certain amount of telegraphing to be 
done, and this is not materially increased or decreas- 
ed by division among two or more competitors. It is 
in reality merely a question as to the greater or lees 
cost of doing the business, and the relative amount 
received therefor. It certainly costs more to main- 
tain two or more organizations for the purpose than 
it would if the business were concentrated in a sin- 
gle enterprise, and the amount of the receipts which 
can be invested in compensation to those practically 
engaged in its transaction must be apportioned ac- 
cordingly. 

It is true that a reduction of charges to an unremu- 
nerative basis may increase the amount of business 
offered, but we fiul to see where this can in reality 
benefit tHe employes. It seems to us therefore that 
the real interests of telegraph employes must be op- 
posed to any reckless competition, and that those 
who favor such a course do not appreciate its effect 
upon them personally. 

What employes should desire, for their own sakes 
if for no other or higher motive, is that telegraph 
companies should be prosperous, and that anything 
more than fair and reasonable competition at the ut- 
most should be discountenanced. 

There are many thousands ot persons engaged in 
the telegraph service in this country, and the num- 
ber is constantly increasing. The developement of 
the business is constant, and is likely to continue in- 
definitely. The true policy then for employers and 
employes alike, and for the public as well, is that 
which shall prove remunerative, and which shall en- 
able telegraph companies to adopt and pay for all 
real improvements in lines and equipments which 
will add to the facilities and diminish their relative 
cost, and insure, so far as the public is concerned, the 
business being done promptly, accurately and satisfac- 
torily. This requires the employment of the best avail- 
able talent, and under such a condition of the service, 
this will be assured of adequate compensation. It is a 
trite saying that * ‘ corporations have no souls,” but 
admitting this they are necessarily governed by self- 
interest, and in the telegraph business this interest 
does not lie in the employment of inferior and ill- 
paid labor. Very few of us receive all that we con- 
sider ourselves entitled to or would like to obtain for 
our services, but in telegraphy, at least in the future, 
brains will be at a premium, and those who are best 
qualified by natural ability, study and application, 
will receive the preference and the highest compen- 
sation. This result, so desirable to all now engaged 
or who hereafter may engage in telegraphic service, 


may be retarded and delayed by unreasonable and 
speculative competition, and for this reason we hold 
that such competition is antagonistic to the best in- 
terests of telegraph employes, and should not be ap- 
plauded or encouraged by them. Reductions in 
charges for telegraph service from time to time are 
inevitable, and this fact has been recognized by the 
present executive managers of the Western Union 
Telegraph Company for years, and a systematic and 
well considered policy of simplification and redaction 
of charges steadily and consistently followed. In 
carrying out this policy its effect upon the interests 
of the employes has been carefully considered, and it 
has been done without antagonising their welfare. 
These facts should be considered by telegraph em- 
ployes,* whose best interests in this country are in- 
dissolubly connected with the continued prosperity of 
that company. 

A SMALL BUT CERTAIN DIVIDEND. 

The new directors of the Atlantic and Pacific Tele- 
graph Company have not escaped the attention of the 
ubiquitous interviewers of the daily press. One of 
these was recently taken in hand by a reporter of 
the Net o York Herald, and unburdened his mind in 
relation to telegraph matters, and especially with re- 
gard to the policy of his company, in a manner 
which suggests the idea that the interview was not 
entirely unwelcome. 

Of course in the opinion of the gentlemen inter- 
viewed, the Western Union Telegraph Company is a 
“ selfish monopoly ” (?) and the Atlantic and Pacific 
a public benefactor, actuated mainly by the desire to 
serve the public and relieve it from the terrible “ ex- 
actions ” and “ injustice ” of the former company. 
He, however, concedes that his company is not actu- 
ated by “philanthropic motives purely.” The re- 
ductions of charges for telegraph service, made and 
to be made, have, it appears, been “ carefully estima- 
ted, ” and when its new lines are constructed a 
“small but certain dividend” is in his opinion, as 
expressed through the interviewer, insured to the 
stockholders. If he lives until that dividend is 
earned he will be likely to rival Methuselah as the 
“oldest inhabitant”; and there is no danger of his 
filling an untimely grave. With a capital represent- 

ing over $1,000 per mile of wire; (the Western Union 
capital is but $184 to the mile of wire), and which is 
still issued in any desired amount at one fifth of its 
nomirnd value, the dividends under the most advan- 
tageous circumstances would unquestionably he 
s maU enough ! as to their certainty, the personal guar- 
anty of some financially responsible party would 
doubtless be regarded as much more satisfactory to 
innocent holders of its stock. 

Naturally the views of the gentleman interviewed 
of the condition and prospects of the Western Union 
Company are depressed and depressing. It is true it 
has earned and is earning that to which the Atlantic 
and Pacific Stockholders have been and are likely to 
be strangers, a reasonable dividend for its sharehold- 
ers, but then it is “exacting” and “selfish”; and 
for these iniquities better and more reasonable s«r- 
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Tice, and a systematic and steady redaction of charges 
for such service are no atonement, and it most suf- 
fer the consequences. 

It is truly refreshing to learn from this guileless 
gentleman that the Atlantic and Pacific has taken the 

initiative in reducing the rates of telegraphic 
charges,** Facts and figures, it is true, do not verify 
the assertion, but these are of small account where 
the speculative interests of that company and its 
managers are concerned. 

If this gentleman is to be regarded as a “ truly 
good man,** we fear that like some others he is afflic- 
ted with “ wicked partners,** who are leading him far 
from the paths of probity and financial rectitude, 
and that continued business association with them 
may so demoralize him, that even the interviewers 
will regard his statements with suspicion and the 
public discredit them altogether. 


CENTENNIAL. AWARD TO THE HOLD AND 
STOCK TELEGRAPH COMPANY. 

Phelps' Hold and Stork Printer. 

Tbs Gold and Stock Telegraph Company have re- 
ceived from the United States Centennial Commis- 
sion a very flattering award of a diploma and medal 
for the Gold and Stock Printing Telegraph Instru- 
ment, invented by Mr. G. M. Phelps, Superintendent 
of the manufactory of the Western Union Telegraph 
Company in this city, and exhibited by the Gold 
and 8tock Telegraph Company. 

The judges who examined the instrument recom- 
mend it for the following reasons : 

This very remarkable instrument, invented by 
George M. Phelps, is adapted to transmit and to re- 
cord automatically the prices of gold and stocks 
from n central office to any number of branch offices 
or private places of business simultaneously. The 
complicated practical problem is skillfully treated 
and solved in a thoroughly useful manner in Mr. 
Phelps* instrument. 

The Gold and Stock Telegraph Company is always 
prompt to adopt real and useful improvements 
adapted to give satisfaction in the conduct of its 
business, and by so doing rendere successful compe- 
tition in its specialties impracticable. 


NEW PUBLICATIONS!. 

Electricity and the Electric Telegraph , by Geobob B. 

Prescott. With Illustrations. New York, D. 

Appleton & Co., 1877. 

Few persons, we imagine, have any adequate idea 
of the extent of the existing literature upon the sub- 
ject of Electricity, especially in connection with the 
most important of its practical applications, the Elec- 
tric Telegraph. 

Among the earliest authors deserving of honorable 
mention in this connection, as having produced 
works of real and permanent value, the names of 
Joseph Priestly and Benjamin Franklin stand pre-em- 
inent. The former was one of the foremost chemists 
and natural philosophers of his day, and in 1767 
published in London a large quarto volume entitled 
the History and Present State qf Electricity , with Original 
Experiments, which procured him the degree of L. L. 
D. from the University of Edinburgh, and an elec- 
tion as Fellow of the Royal Society. Among the 
original experiments given in this work, was one 
which established for the first time the comparative 
reffistAP9e of several of the principal metals ; an ex- 


periment which opened the way which led step by step 
to our present exact knowledge of the science. Driven 
from his native country by religious persecution, 
Priestly, in 1794, found an asylum in the quiet and 
beautiful village of Northumberland, Penn., where he 
died in 1804. Franklin, who was a contemporary 
and correspondent of Priestly, published a work in 
1774. The earliest printed publication on the Electric 
Telegraph is a description of Wheatstone’s five needle 
telegraph, which was published in 1839, by T. 8. 
Hodson, of Hatton Garden, London. 

American telegraphic literature dates back to 1845, 
when Alfred Vail, the associate and assistant of Pro- 
fessor Morae, a man whose labors in perfecting the 
successful telegraph of to-day have strangely failed 
to receive the recognition which is their due, pub- 
lished his modest book of two hundred and eight 
pages, entitled the American Electro- Magnetic Tele- 
graph, with the Reports of Congress, and a description of 
aU the Telegraphs known. 

Thirty years have passed since the publication of 
Mr. Vail’s work. The single solitary lines between 
Slough and Paddington, and between Washington 
and Baltimore, have now grown into a vast web lit- 
erally covering the civilized world, a network whose 
aggregate length is but little less than half a million 
of miles ! 44 All the telegraphs known” were then 

scarcely half a dozen in number, And nothing can 
give so vivid an idea of the changes that have been 
wrought in telegraphy within a single generation, as 
a comparison of the unpretending work of Mr. Vail, 
with the elegantly printed, richly illustrated, and 
comprehensive epitome of the telegraph of to-day 
which Mr. Prescott has given us, containing descrip- 
tions and diagrams literally of hundreds of different 
systems or methods of telegraphy, in fact a veritable 
cyclopaedia of the art and of the science on which it is 
based. 

It is entirely within the limits of truth to say that 
the present work upon Electricity and the Telegraph 
is by far the most complete in every respect that has 
yet appeared in any language ; for it not only con- 
tains, as it were, the condensed essence of its numer- 
ous predecessors, but it is brought down, with great 
fullness of description and illustration, to the very 
latest dates, so that we now have, for the first time, a 
well digested and permanent record of the brilliant 
telegraphic achievement of the last five years. 

The subject as a whole is treated in such a man- 
ner as to naturally divide itself into three parts. 
The first part commences with an exposition of the 
nature, characteristics, and leading phenomena of 
frictional and voltaic electricity, and a description of 
the various voltaic combinations by which the latter 
is produced— a list which is by no means a short one, 
which is properly followed by chapters upon electro- 
magnetism, and also upon electro-magnetic, magneto- 
electric, and electro-static induction. The various 
apparatus for electrical measurement and their mode 
of application are then taken up and explained, after 
which comes a treatise upon the laws which govern 
the transmission of the electric current, prefatory to 
a full and complete exposition of the theory and 
practice of electrical measurement The way is now 
clear for an explanation of the principles and practi- 
cal arrangement of the telegraphic circuit, whether 
employed upon a land, a subterranean or a submarine 
line, which is given at considerable length and in a 
very careful and thorough manner, particular atten- 
tion being paid to the- subject of the retardation of 
signals arising from the effect8^ofs§tatic induction, a 
matter which has now become of the 'highest practi- 
cal importance. ^ 

The second part of the work is devoted principally 
to a description of the various systems of telegra^iy 
now in use, and their almost innumerable modifi- 


cations, together with the apparatus employed in 
each case. This is appropriately prefaced by a short 
account of some of the earlier experimental systems, 
which in some sense paved the way for others which 
are now in practical use. The Morse system is dwelt 
upon at considerable length, as its practical import- 
ance demands. The peculiarities of American and 
European practice are set forth in detail, and their 
relative advantages and disadvantages contrasted, 
and much information, both historical and practical, 
is given, for which the student will l«n>k elsewhere in 
vain. This is followed by a historical sketch and 
description of the English needle telegraph, which is 
traced up to its highest development in the syphon 
reoorder of Sir William Thomson, of which, by the 
way, a fine engraving is given, so far ns we know, for 
the first time. Then the dial instrument is taken up 
and described in all its modifications, followed by 
the type-printing system, which is its natural out- 
growth. ElAbomtc and finely illustrated descrip- 
tions are given of the Hughes, combination, and 
Phelps eloctro-motor type-printers, that of the latter 
being especially interesting and valuable. The vari- 
ous stock and private line printers are not forgotten 
in this connection. 

To most persons interested in the modern im- 
provements by means of which telegraphic trans- 
mission is being so rapidly revolutionized, it is prob- 
able that the two hundred or more pages devoted to 
the automatic, autographic, duplex, quadruplex and 
harmonic systems will prove to be the most valuable 
portion of the whole work. The amount of infor- 
mation which is crowded into this space is certainly 
remarkable. There are no less than forty-eight illus- 
trations of duplex and quadruplex apparatus alone, 
embracing many inventions that may be said to have 
been utterly unknown to most telegraphers. The 
plans, diagrams, and descriptions of the standard 
quadruplex of the Western Union company, are suffi- 
ciently full and minute to serve as a practical guide 
for setting up and managing the apparatus, and will 
be of the greatest practical value to the employes who 
are entrusted with the care of these instruments. The 
new system of the harmonic multiple transmission 
is well explained, as is also the telephone or talking 
telegraph of Prof. Bell, which is at present exciting 
so much attention, and the pneumatic tube system 
which has recently been introduced in New York is 
not overlooked. 

The third part of the/vork is a practical treatise on 
the measurement and testing of telegraph lines, 
which contains in a compact and intelligible form just 
that knowledge which so many rising and ambitious 
young operators are anxious to acquire, and which 
will be of the greatest importance and value to them 
in the future. 

We have aimed in the above hasty sketch, to give 
some idea of the actual contents of Mr. Prescott’s 
work, but only a careful examination of the book it- 
self can give any idea of the great amount of labor 
which must have been expended in condensing such 
a mass of information into the space of 978 pages. 
The mec han ical execution of the book merits the 
highest praise. The illustrations, most of which were 
drawn and engraved expressly for the work, are of 
the highest order of excellence, and what is of equal 
importance, they have been printed < n fine paper, 
with a degree of care which is too seldom exer- 
cised in works of this kind. The same typographical 
excellence characterizes the letter press throughout. 
Last but not least, the book is provided with a co- 
pious and well arranged index. 

The most serious objection which can be brought 
against this book, in our opinion, is the extent of 
it, but as the price at which it is sold is scarcely more 
than half the amount usually charged for books of 
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corresponding character and quality, we do not ap- 
prehend that its circulation will be materially restric- 
ted by that circumstance. It is a work which cer- 
tainly ought to find a place in every telegraph office, 
not only in America, but abroad, and we trust that it 
may meet with that success to which its unquestion- 
able merits justly entitle it. 


TELEGRAPHIC COMPETITION. 
Resources and Prosperts of tlie Western I’nlon 
and Atlantic and Pacific Telegraph Companies. 

The managers of the Atlantic and Pacific Telegraph 
Company, having made their usual semi-monthly an- 
nouncement of a small reduction of telegraph charges 
over a limited extent of territory, to take effect 
March 1st, a reporter ol the Xeic York Herald pro- 
ceeded to interview Mr. Orton, President of the West- 
ern Union Telegraph Company, os to the position 
which the company intended to take in regard to the 
proposed action of the former company. 

In reply to his inquiries, Mr. Orton said : 

To carry on the telegraphic business requires 
something more than a boastful prospectus. Mere 
proclamations on paper attacking a rival organization 
have no more effect than the Pope’s bull against the 
comet. An organized telegraphic system is neces- 
sary, which no amount of money on hand can pur- 
chase. This system we have. The gentlemen who 
propose to parallel or, in a sense, to duplicate the 
lines of the Western Union Telegraph Company seem 
to ignore the essential element of time. The West- 
ern Union Company is twenty-five years old, and it 
has been growing every year since its foundation. I 
have been connected with the company for eleven 
years, during which its property has doubled and the 
volume of its business has increased more than three- 
fold. 

ITS PRESENT RESOURCES. 

“ Its carrying capacity has been more than quad- 
rupled, and its rate of charges has been reduced fifty- 
two per cent The Western Union Company has 
made more and greater reductions of rates on the av- 
erage, without any competition, than all that have hem 
made in consequence of competition. When I came 
into the business the rate between New York and 
San Francisco was $7 50, and between New York and 
points in Oregon and British Columbia it was from 
$9 to $10. The gresent maximum on the Western 
Union lines is $‘2 50, and the successive reductions 
to bring the rate to this figure have been made vol- 
untarily by the^W estem Union Company, no one of 
them having been promoted by the acts of com- 
petitors. Now, how much the Western Union Com- 
pany can be damaged by whatever increase of facili- 
ties it is possible for any other company to provide 
during the current year can only be ascertained by 
experience. It will not be unfair, however, to judge 
the future by the past. The gross receipts of the 
Western Union Company for the calendar year, 1876, 
were more than $10,000,000. The profits were 
nearly $3,500,000, and these items are larger than in 
any year since the corporation came into existence. 

THE company’s GROWTH. 

The fact must not be overlooked that the West- 
ern Union company is a growing concern also, to a 
greater extent than its rival. We purchased from the 
manufacturers last year more than 6,000 miles of 
wire, all of which has been erected, and we acquired 
control by purchase and lease of about 4,00d miles 
more. In short, the growth of the Western Union is 
constantly greater than that of its rivals, so that the 
relative difference between its facilities and theirs has 
been greater every year since the beginning. How 
soon is it likely to be beaten in this race if it main- 
tains, as is our determination, this rate of growth ? 

A FRUIT*' 111. ILLUSTRATION. 

“I have sometimes used this illustration in speak- 
ing of the threats of our rivals to duplicate our 
property. A person or firm has been in tne nursery 
business for twenty-five years, and has on hand 
every variety of tree, shrub and flower of all ages, 
between one year and twenty-five. Such a one 
would not be likely to be very much alarmed at 
threats that his business was to be destroyed by a 
new man who had got unlimited prairie land and 
means to provide himself with seed. There would 
always be twenty-five years between the two con- 
cerns. I have always believed that the telegraphic 


business of this country could be profitably carried 
on at lower rates. 

A COMPREHENSIVE REDUCTION RECOMMENDED. 

“It is two years since, in one of my reports to our 
directors, I expressed the opinion that it would be 
practicable to have not more than four rates— 
twenty-five cents, fifty cents, seventy-five cents and 
one dollar— throughout the United* States. As the 
volume of business increased, in order to do it as 
promptly as it was transacted before assuming such 
proportions, it was necessary to increase the carrying 
capacity of the lines. It is the policy of the Western 
Union to make this increase gradually, by making 
an appropriation each year of a portion of the profits 
accruing. It is the proceeds of these increased facili- 
ties that enables us to get a new dollar in place of the 
dollar drawn from us, either by competition or re- 
duction of rates, or by bott. For example, our com- 
pany is now doing business at about 600 more sta- 
tions than we had a year ago. Now, suppose that 
the receipts of these new stations average $10 a week 
each, that will bring in $6,000 a week in the aggre- 
gate, or $312,000 a year.” 


Atlantic and Pacific Telegraph. 

We wish we could be assured that the reorganiza- 
tion of the Atlantic and Pacific Telegraph Company 
and its project of spreading a network of rival wires 
all over the country are meant in good faith. It looks 
too much like a desperate scheme for practising on 
the fears of the Western Union and extorting a good 
round sum to buy off the threatened competition. 
It bears too many marks of a spurious movement. 
Whether it be intended to “ bear ” the Western Un- 
ion stock with a view to enable the schemers to buy 
it low and then sell it at a great profit when they with 
draw their opposition, or whether the object be to get 
an exorbitant price for a consolidation, or whether, 
as is more probable, it is sought to reap a harvest in 
both ways, it is too obvious that the senders of mes- 
sages would be the ultimate victims. If the Wes- 
tern Union pays a heavy sum to buy off the schem- 
ers it will be obliged to reimburse itself in the prices 
of messages. If it should not raise its tariff of charges 
it would at least be prevented from reducing it 
with the growth of its business. The reason why the 
proposed extension of lines to minor points looks 
suspicious is that the business is obviously insuffi- 
cient to support double lines, and that neither line 
could pay expenses at any reasonable rate for trans- 
mitting messages. The consequence would be that 
one company would be obliged, after a ruinous strug- 
gle, to make the best terms it could with its adver- 
sary, and the victor would then make up its losses 
out of the community. The Atlantic and Pacific 
Company has already lines between the cities which 
furnish business enough to justify competition, and 
if it extends a destructive competition to all the 
smaller stations it can be on no other sane calcula- 
tion than that of either buying out or selling out, and 
saddling the community with the losses incurred in 
the struggle . — Xete York Herald. 


IsTIie ®e!c§r;i|)h. 

THE ATLANTIC CABLE TELEGRAPH*, 
Reduction of Rates by both Companies. Com- 
petition at tlie Expense of fttockholders. 

New Cable projects. 

The effort to effect an arrangement for combina- 
tion of interests of the Anglo-American and Direct 
United States Cable Companies having failed, as 
stated in the last issue of the Journal of the Tele- 
graph, an active competition has been inaugurated, 
and the matter has become one of indurance 
between, the two companies. The Anglo-American 
managers announced several days ago a reduction, 
to take effect March 1st, of the rates over its lines to 
one shilling or 25 oents, per word. This has neces- 


sarily been met by the Direct Company by a similar 
reduction, so that after this date messages can be 
sent to Europe at rates which ought to be low enough 
to satisfy anybody. Of course if this rate is con- 
tinued for any length of time, it will put a stop to 
dividends entirely, and the companies will be for- 
tunate if, with all the business that con be trans- 
mitted over their cables, their reef ipts are sufficient 
to pay operating expenses and maintainance. 

The party among the Shareholders of the Direct 
Company who desire to make an arrangement with 
the Anglo-American Company, are not disposed to 
submit quietly to their defeat, or to the ruling of the 
chairman by which the actual majority of votes was 
reduced to a minority. 

In furtherance of the object of changing the con- 
trol and policy of the company, a number of share- 
holders of the Direct United States Cable Com- 
pany have sent a requisition to the directors, 
requesting them to convene an extraordinary 
general meeting for the purpose of increasing the 
number of the present directory. The requisition 
has been made in accordance with the 65th clause of 
the articles of association, which gives the company 
power from time to time to reduce or increase the 
number of its directors. Legal proceedings have also 
been taken to compel the directors to receive the 
votes of those of the shareholders to which objection 
was taken on the alleged ground that they were 
merely nominal holders of shares. 

The discussion of Atlantic Cable matters has brought 
to the surface several schemes for new cables which 
have been in abeyance for some time past The 
act which was recently passed by Congress authorizing 
the laying of a cable from Baltimore has been signed by 
the President. As the cable if ever laid under the pro- 
visions of this act, would be at least 5000 miles long, 
and the charge is limited to a maximum of 25 cents a 
word, the prospect for laying or working it does not 
appear to be very’ brilliant. Another cable project is 
reported from Canada under the auspices of Dr. For- 
tin, and the projected new French Atlantic Cable has 
not been abandoned. When all these cables are laid, 
and in operation, the public will undoubtedly be well 
served, and the capitalists who furnish the money 
for them can reckon upon a permanent and unrein u- 
nerative investment. 


The Exclusive Right* of the Anglo-American 
Telegraph Company In Newfoundland 
Mustalned. 

The Judicial Committee of the Privy Council, the 
highest court in England, on the appeal of the Direct 
United States Cable Company, respecting the laying 
of their cable off the coast of Newfoundland, within 
the limits to which an exclusive right is claimed by 
the Anglo-American Telegraph Company, gave judg- 
ment Feb. 14th. The appeal was dismissed with 
costs, thus confirming the exclusive right of the An- 
glo-American company to lay and maintain cables 
on the coasts of Newfoundland, under the grant of 
the Province to the original company. 


Atlantic and Pacific Telegraph Company Direc- 
tors Elected. Three Millions tttock to be 
Issued. 

A meeting of the Trustees of the Atlantic and Pa- 
cific Telegraph Company was held on the 19th inst., 
at which the following gentlemen were elected to fill 
vacancies in the board. J. W. Garrett, Thos. A. Scotty 
Hugh J. Jewitt, C. K. Garrison, and James It. Keene. 

Mr. Garrett has since declined, and Mr. Scott had 
not accepted at the time this is written, and it is un- 
derstood one or two others either have or will decline 
the honor with thanks. 

At the same meeting resolutions were adopted an 
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thoriring the issue of $3,000,000 additional stock, at the vacant position on the Fire [Alarm Telegraph 
$0 per cent, of its par value, with the proceeds of force, caused by the death of j Prof. John H. Nelson, 
which it is proposed to further extend the lines of As near as we can learn there are four applications 
the company. When this stock is issued the capital j now pending before the Board of Fire Commission- 
of the company will be $15,000,000, or nearly one era. Kick of the applicants is sure that he will 
half as much as the outstanding capital of the Wes- f receive the appointment. Among them are, at least, 
tern Union Telegraph Company. j two Western Union employes. 


A Boston merchant recently telegraphed to Cal- 
cutta at five o'clock in the afternoon, ordering the 
purchase of merchandise to the amount of $100,000, 
The following morning at nine o’clock a response to 
the merchant's order was in his counting-room, stat- 
ing prices, rates of freight, and other facts. —Boston 
Advertiser. 


Annual ffeetlnr of the Dominion Telegraph I 
Company. 

The annual meeting of the Dominion Telegraph 
Company of Canada was held at Toronto, Feby. G 
The report states that 300 miles of line were com- 
pleted in the maritime provinces last year, and 
eleven offices have been opened there. It appears 
that an agreement has been ratified with the Direct 
Cable Co., that in case that company shall, from 
amalgamation or from any cause, be compelled to 
break its original contract with the Dominion Co., 
the latter shall be paid $150,000, the estimated cost 
of its connecting wires. A slight increase in the 
traffic receipts for the year is announced, as also a 
small decrease in the working expenses ; and after 
declaring two dividends, equal to six per cent, for the 
year, a balance af $3,359,16 is carried to the credit of 
profit and loss. 


Quirk Telegraphing. 

On Wednesday John B. Gibson, manager of the 
Western Union Telegraph in this city, made the fol- 
lowing record in sending a telegram to Paris, Ky., and 
receiving and delivering the answer : 


Dispatch received at 10: 4:* 

Sent at 10:44 

Answer received at 10: 4H 

Delivered at 10:40 


Making six minutes from the time the dispatch was 
handed to him until the answer was delivered to the 
sender. That’s “lightning” time fora certainty.— 
\fnysrffle Republican. 

I 

CUYNOLIDATIOX RI .MORN. 1 

Xa Funds of the National Telegraph Company 
Dlscernable. 

A 8cm Francisco, Cal., Associated Press dispatch of 
the 9th February, stated that the rumor of the con- 
solidation if the Atlantic and Pacific Telegraph Com- 
pany with the National Telegraph Company, of 
Han Francisco, is generally considered thero os a 
stock jobbing dodge. Inquiry at the Bank of Califor- j 
nia tails to elicit whether the latter company has any I 
funds to its credit there. The records of the County j 
Clerk’s office show that that company was incorporat- 
ed with $25,000,000 capital, of which $7,500,000 were 
subscribed, and ten per cent, of the subscribed capi- 
tal was alleged to have been paid in. Where that 
amount is, or what has been done with it, cannot be | 
ascertained. i 


Albany, 31. Y., and Vicinity Telegraphic Xotr* 

The increase of business on the Albany and New 
York quad., during January, 1877, over the same 
last year, was 1,441 messages. During the year 1876, 
the qnad. record shows the total number of mes - 1 
sages exchanged between Albany and New York 
(main office) to have been 138,837. The largest 
month was August, during which nearly 17,000 mes- 
sages were exchanged. The largest day was Sept. 
18th, which footed up 1,159 messages. 

The new pole-changers, which have recently been 
placed in circuit on the New York qnad, and the 
Boston and Buffalo qnad repeater, are a great im- 
provement on anything we have yet seen. 

There appears to be quite a lively scramble after 


Personal. 

The Telegraphers of West Division, L. 8. and M. 
S. Ry., regret to learn of the resignation of H. W. 
Miller, os agent and operator at Whiting. After be- 
ing with them for four years, he leaves for a pro- 
tracted tour through the West, perhaps not to re- 
turn. Mr. Miller has many friends on the line who 
wish him a pleasant journey, and prosperity where- 
ever he may go. 

Mr.. J. W. Haynes has been appointed 8up’t of 
Telegraph for the Paris and Danville R. R. vice Mr. 
G. H. Cooper resigned. 


Annual Reception of the C’hlrago, III., Tele- 
graphers. 


Mr. John Nadin, the telegraph operator at Osborn, 
Ohio, has been presented with on elegant revolver 
by the young ladies of that place, for his gallantry 
in rescuing a lady from the attacks of three scoun- 
drels, recently. 

Sumner, Wheeler, the young man who killed Frank 
Carpenter with a base ball club, while in a quarrel 
in a telegraph office at Big Rapids, Mich., in Decem- 
ber last, has been sentenced to five years and six 
months hard labor in the Penitentiary. 

An eleotric battery, famous because it was once 
owned and operated by Benjamin Franklin, and 
other distinguished scientific men, has been in con- 
stant use at Dartmouth College for years, and is now 
employed almost daily lor class-room experiments in 
physics. It was at ono time in the hands of the 
celebrated Dr. Priestly, the discoverer of oxygen. 


The Annual Reception and Ball of the Chicago 
111., Telegraphers, took place at Martine’s West Side 
Hall, on the evening of February 12th, and was in 
every respect a complete success. About 150 couples 
were present, and appeared to thoroughly enjoy the 
entertainment. 

One of the features of the evening was the playing 
of a waltz, composed for the occasion by Mr. Fred. 
Root, by Mr. Gray’s Telephone, or Electric-Harmonic 
apparatus, the player manipulating the keys in the 
Western Union main office. 

A number of invited guests from other places were 
present, and during the evening fraternal and kindly 
greetings and messages were received by telegraph. 

At midnight supper was served, and was thorough- 
ly enjoyed by all present. 

Among the prominent persons present were Gen'l 
Anson Stager, Vice-President and General Sup’t W 
U. TeL Co., and Judge Caton. 

The local telegraphers attended in larger numbers 
than at any previous similar entertainment, and all 
present united in the opinion that the reception was 
not only a marked success, but highly creditable to 
the telegraphic fraternity, and especially to those who 
were actively engaged in getting up and managing it. 


Tlic Chicago Klrctrloal society. 

The regular monthly meeting of the Chicago Elec- 
trical Society, was held Feb. 15, at the rooms of the 
Society. The meeting was an interesting one, and 
v/as well attended several ladies being present, and 
assisting. 

The proceedings comprised music, the reading of 
a paper on *• Electric Force,” experimentally illus- 
trated, by Mr. F. W. Jones ; and a short paper on 
the “Education of Telegraphers,” by Mr. W. C. 
Long. 

Brief remarks followed from members present, 
after which the meeting adjourned. 


Brief Mention. 

A telegraph line is now being constructed between 
Lake George and Chubb’s Dock, a station on the 
shore of Lake Champlain, located on the line of the 
New York and Canada Railroad. The wires will be 
strung over the Dresden Mountains. 

An office has been opened on the U. S. Military 
Telegraph line, Texas Division, at Henrietta, Texas. 

Tariff, via Denison, Texas, 25 and 1. 
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Mlmpllfleatlon In Treating of Electrical wclence 
desirable. 

To the Editor of the Journal of the Telegraph. 

The article on Atmospheric Electricity, in a late 
number of the Journal or the Telegraph, revives an 
idea that arises in my mind whenever I read similar 
descriptions of electrical phenomena. It frequently 
occurs to me that the study of electricity would be 
greatly simplified, and a good knowledge of the 
science more easily acquired, were its actions de- 
scribed just as they appear in practice, and not ac- 
cording to the conventional method followed by near- 
ly all writers on the subject- 

In the article it is stated “ the negative charge 
• * • is derived from the earth ” and “ the negative 
electricity is attracted to the parts A B : ” in the books 
it is common to find such expressions as “negative 
current,” “ negative electricity,” “ negative electricity 
flows,” “send a zinc current to line,” etc., etc. These 
and like expressions lead the student to think that 
electricity is a fluid or some kind of matter, and 
therefore that negative electricity flows or is attracted 
and that he can send a negative current ; whereas 
there is no evidence as to the nature of electricity, 
and there is daily proof that a zinc current cannot be 
gent to line or anywhere else, and that in the place 
to which “ negative electricity has been attracted” 
there is a vacuum, so to speak, or a want of electric- 
ity. This kind of writing is, I submit, not only ob- 
jectionable, but injurious, because to understand the 
phenomena one has to be aware and to keep it well 
in mind that such expressions or phrases are merely 
conventional ; one must remember what Jenkin says, 
that “ there is no difference between saying negative 
electricity passes from the rubber to the ground, and 
positive electricity flows from the ground to the rub- 
ber.” There may be no difference to Mr. Jenkin and 
others, but to the ordinary mind it would appear to 
be much better to say, just what takes place, that a 
lenitive current flows from the ground to the rubber 
in the case of the machine, and from the ground to 
the zinc in the case of the battery ; that natural elec- 
tricity is repelled from the parts A B to the remote 
parts D C, which ports and other parts and things 
become negative or positive according as they have 
less or more electricity than their natural share ; and 
that currents are positive or negative as they may be 
reoeding or approaching one, etc., etc. 


,OOgl 



•7Q 


Journal of tDa© Telegrrarpli- 


[March 1, 1877 


I might prolong this communication by numerous 
other examples, but my object (which, be it remem- 
bered, is not to find fanlt or to criticise) is to call 
attention to what has long appeared to be a want in 
the school literature of the science of electricity, or 
at least of the art of telegraphy, and what is said 
above so poorly may be a help towards that end. 

F. 


A Are In a Telegraph Office. Gallant conduct 
of the Employes. Personal experience. 

Toledo; Ohio. Feb. 23. 

To the Editor qf the Journal of the Telegraph. 

Dm you ever notice how, in times of great peril or 
excitement, brave men come to the front? Why, of 
course you have. I was abont to ask, “ were yon 
ever at a fire *7 but I mean was a fire ever at you? 
that's the idea; well if you’ve “been there," you 
know just how excited every one got except yourself. 
Certainly ; and still every one else thinks every other 
body is the excited one. 

Its the same here. We had one. It was just About 
one o'clock in the afternoon, when one of the boys 
said, “ 'Pears to me I smell pine smoke ”. The same 
idea struck all of us at once, and it came near knock- 
ing us all down stairs at onc^ too. A second later and 
Stevens, one of our repairers who was in the battery, 
rushed down the stairs yelling “ Fire ! Fire !f Fi-i-i- 
e-r !!! Two seconds later and our noble force viewed 
the burning building from the side-walk. Where all 
did so well (in getting out) it would be hard and un- 
just to particularize ; but as we talked the matter over 
afterwards, each man’s story did'nt exactly coincide 
with his actions : — hence these few lines. 

Mr. C. O. Brigham, our worthy chief operator, 
was at dinner when the alarm was sounded, and, al- 
though he made splendid time, when he reached the 
operating ixx>m he found himself “ monarch of all he 
surveyed." 

The men, the men, oh ! where are they ? he cried ; 
Have they gone and fought the flames and died ? 

“ Nay, nay, quoth echo, with its answering roar, 
“ You*l find 'em over yonder at that comer store, 
Where they, with features of sardonic grin. 

Thank the bright stars that they are out 
If you are in. ,Y 

“ Ihen over there Til go and fetch em.” 

•* Yes,” said a fireman, “ but first please ketch 'em." 

“ Its all well enough" said Mr. Davis, placing his 
hands patronizingly beneath his coat tails, and allow- 
ing the genial warmth to permeate his frame ; “ Its 
all well enough, you know, to talk about * presence 
of mind,' ‘ personal bravery,’ and this ‘stand firm 
business ’ when every thing is lovely. But, when a 
building is on fire, its on fire , you know, and it be- 
hooves a man to gently fade down the stairway, ere 
he becomes short circuited, as it were, and the mer- 
cury shows 152 in the office thermometer.’’ “ Yes” 
chimed in Church, who is newly married ; “ of course 
a fellow thinks of his family and all that, and while 
its true the company might compensate the widow 
handsomely in case of loss of life in their service, 
and while this would doubtless be consoling to her, 
I don't think it would help the deceased husband’s 
. frame of mind any. Yet at the same time, presence 
of mind is a thing I go in on to my last button. In 
fact, it was my devotion to that idea which caused me 
to glide gracefully earthward. My mind was on the 
sidewalk, and I proposed to be with it as speedily as 
possible." 

Mr. Taltavall (John is poetic) said,“ my feelings 
were as placid as a frozen lake by moon-light 

He was in no hurry at all. He was bound to save 
something, and he thought he'd save his presence, 
which he did, yet not utterly unmindful of the im- 
mense destruction of property likely $o ensue, b e had 


snatched as a brand from the burning, a valuable in- 
strument, in fact the Tangent Galvanometer. When 
called upon to produce it John with extreme modes- 
ty withdrew from his pants pocket an article which 
upon close inspection proved to be a switch board 
plug. John remembered jost then, that he was 
wanted at his table. 

Mr. Clohisy, with that cool, pleasant calmness that 
always seizes one as he sits in a chair preparatory to 
having three teeth pulled, merged himself with his 
silk umbrella and, Elijah-like, was lost to view with 
a suddenness. Thompson wasn’t excited ; you should 
have seen him, after the fire, as he leaned against 
the mantel piece and remarked “ Never be in a hurry. 
Take your time. There’s no use of losing your head, 
you know". Certainly not Of course not But 
when Ben asked his wife to fix his suspender but- 
tons on, and told her she would find the buttons in 
the pockets, and she commenced pulling out rheostat 
plugs, thumbscrews, key buttons, sounder levers, 
insulated wire, red blanks, letter clips and blue vit- 
riol, she merely remarked, “wellj when I see Mrs. 
Selden (and I know she’ll tell me her husband was 
cool and collected as an iceberg) I shall observe, that 
probably Ben wanted to preserve a few things merely 
as mementoes." Thompson says the way Mr. 8. grab- 
bed the single transmitter on the quad by the thumb- 
screws, and then violently let go of it, and was 
next found at a drygoods store, where he said he “was 
hunting for plyers ,** and who then gallantly rushed 
to the water works, distant three miles, to tell them to 
“put on more pressure, double the quantity, increase 
the tension regardless of the conductivity of the 
hose ", and was then taken in charge, he axis cool ; 
they had ice on his f head. Charley Stowe, our check 
boy, oscillated like a pendulum between his overcoat 
and lunch basket for a time and then lunch won the 
day, and the decline in bread staffs was lively. D. S. 


Speed of Transmission over Submarine Cables. 

W ABHiHGToy, Pa., heby. 2 2. 

To the Editor of the Journal of the le'egraph. 

Seeing many questions and answers in the Joub- 
nal or the Telegraph, I would crave an answer to 
one or two in regard to the cable business. How fast 
they transmit business, etc. ? 

Geo. W. Kirk. 

Our correspondent is rather indefinite in his in- 
quiries except upon one point. The speed of trans- 
mission on submarine telegraph cables varies accord- 
ing to the length of the circuit, and the character of 
the conducting wire. Upon some long cables it is 
not more than 8 to 12 words per minute, while on 
others of less length and greater conductivity it 
reaches 15 to 17 words per minute. The Duxbury 
and 8t. Pierre cable, which is about 850 miles long, 
con be worked up to nearly or quite 30 words per 
minute. 


Kmntums. 


UNDER THIS HEAD THE TITLES OF ALL ELECTRICAL AND TELE- 
GRAPHIC PATENTS ISSUED FROM THE UNITED STATES PATENT 
OFFICE WILL BE PRINTED, AND THE CLAIMS OF ALL TELEGRAPH 
PATENTS IN FULL. 

For the week ended January 2, 1877, and bearing that date. 
186,841. — Multiple Circuit-Closers for Electric Circuits. 
J. H. Strledlager, New York, and A. Doerflinger, Brooklyn, 
N. Y. (Tiled Not. 24, 1876.] 

1. In a circuit-closer, the combination of a series of conduc- 
tors, a, b, and e, terminating in metallic points A, B, and C, 
with a movable plate, and with the cups A* B*, Ac., and con- 
ductors a * b*, Ac., all arranged to effect a simultaneous clos- 
ing of a series of circuits, substantially as specified, 


2. The combination of the Independent actuating-circuit 
fg with the suspending device H, and circuit-dosing plate E. 
all arranged so that by closing the actuating circuit J q the 
main circuit or circuits will also be closed, substantially at 
specified. 

For the week ended January 16, 1877, and bearing that date. 
186,830. — Acoustic Electric Telroraphs.— T. A. Edison, Men* 

lo Park, N. J., assignor to the Western Union Telegraph Com- 
pany. (Filed May 16, 1876.] 

1. — The main battery M B, and short circuiting connection 
x, both between the line and the earth, in combination with s 
aeries of reeds or vibrating transmitting instruments, and con- 
tact point# opened and dosed by the reeds, substantially as 
set forth. 

2. — The magnets vibrating reed B, circuit closers g ^ 

and h, local battery n'.and connections arranged substantially w 
as set forth, whereby the circuits, through the respective mag- 
nets, are entirely broken alternately by the vibration# of the 
reed, as specifiod. 

3. — The combination, with a polarized vibrating reed, of as 
electro-magnet and circuits, substantially as set forth, where- 
by currents of alternating polarity are passed through the 
electro-magnet by tho circuit-closers that are operated by the 
reed, substantially as set forth. / 

4. — The combination, with the main battery and shunt be- 
tween the line and earth, reeds, and contact points, operated 
by such reeds, of finger keys placed in short circuits around 
the circuit-dosing points, substantially as set forth. 

6 . — In an acoustic telegraph receiving instrument, the com- 
bination, with the receiving magnet, of a condenser, in a shunt 
around such magnet substantially as set forth. 

6 . — The combination, with the reed 9, of the levers 10 and 
11 , contact points, local circuit, and receiving magnet or 
sounder 8 , substantially as set forth. 

7. — The magnets 12 and 13, at opposite sides of the vibrating 
rood, and in the main-line circuit, with tubes around the cores 
of one of the magnets, for the purposes set forth. 

8 . — The magnet 16, with ita cores in branches of the main 
line, in combination with the polarized reed induction mag- 
net 14, aud resistance B~, substantially as set forth. 


Digitized by 


OBITCAKY, 

Joseph Knox. 

Joseph Knox, who had been engaged in the manu- 
facture of Electrical and Telegraphic apparatus in 
Philadelphia for 40 years, the last 28 of which as the 
senior partner of the well known firm of Knox and 
Shain, died in that city Feb. 14, 1877, aged 72 yean. 
Mr. Knox was regarded as one of the best practical 
mechanics in the country, and was highly esteemed 
in all the relations of life. 


MABRIED. 

Lton — Prior.— At the residence of the bride's parents. Col. 
ambus, Georgia, February 14, 1877, George A. Lton, repairer 
Western Union Telegraph Company, Opelika, Ala., to Mias 
Mart Prior. 

BORN. 

Neal. — At Searcy, Arkansas, Feb. 14, 1877, a boy. to A. L 
Neal, Manager Western Union Telegraph. He has bees 
named L. C. Neal, after the District Superintendent. 

DIED. 

Chester. — On the night of Feb. 13, 1877, at Elizabeth, N. J.. ^ 
of bronchitis, Fannie A., daughter of Walter Harris, and 
widow of the late John N. Chester of New York. 


tariff gurtaa. 


SEMI-MONTHLY CIRCULAR. 


Executive Office ) 

Western Union Telegraph Compaxy.J 
New York, March 1 /. 1877 . ) 

To' all ojfices on Western Union Lines: 

The following changes and additions have been made utner 
the date of the last circular : 

ATLANTIC CABLE. 

REDUCTION IN RATES. 

On and after Maroh 1, 1875, the tariff for At- 
lantic Cable messages to Great Britain, Ireland, and 
France, wUl be as follows; 
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For each word, 

IN GOLD. 


From New York City, the New Eng- 
land States, Nova Scotia and New 

Brans wick 10.25 

From New York (except New York City), 

New Jersey, Pennsylvania, Delaware, 
Maryland, and District of Columbia. $.28 

From West Virginia, Ohio, Michigan, 

Indiana, Kentucky, Illinois, and from 
Milwaukee, in Wisconsin, and St. 

Louis, in Missouri $.35 

From Virginia, North Carolina, South 


Carolina, Georgia, Alabama, Mississip- 
pi, Louisiana, Tennessee, Wisconsin, 

(except Milwaukee), and from West- 
ern Union offices in Florida $.40 

From all points in Texas, Arkansas, Mis- 
souri (except St Louis), Kansas, Ne- 
braska, Iowa, Minnesota, Colorado, 

Dacotah, Wyoming, New Mexico, Utah, 

Idaho, Montana, Nevada, California, 

Arizona, Oregon, and Washington Ter- 


ritory $.45 

From British Columbia $.60 


GENERAL INFORMATION. 

Fairfield, Cal., should read Fairfield Sta. 

* Glen brook. Lake Co., Cal., reopened. 58 f29 Colusa. 


Lincoln, Cal., closed. 

* Mountain View, Cal., is now a W. Union office. 

* 8aratega Springs, Cal., closed. 

* Valley Ford, Cal., is now a W. Union office. 

Sparta, Ga., closed. 

Greenbush, Mich., closed. 

Union Mills, Ind., reopened. 

The P. O. address of Canton, Ky., is Visalia. 

399 Ozark, Phelps Co., Mo., reopened. F. O. A. Ozark Iron 
Works. 

Junction, N. Y., will hereafter be known as Coopers town 
Junction. 

Ioano, Nev., closed. 

Eagle Village, N. Y., closed. 

* Fort Jackson, N, Y., closed. 

* Fort Tioonderoga, N. Y., closed. 


Machias, N. Y.. Closed. 

Messages for Cape Canso and Guysboro, N. 8., will hereafter 
be transferred to other lines at Halifkx. Tariff for other lines 
30 and 3. Messages must be pre-paid. 

* Thornport, O., closed. 

* Carlisle, Ont., reopened. 

* Bkeads Mills, Ont., closed. 

The P. O. A. of Allegheny Junction, Pa., is Allegheny Junc- 
tion, care of Lucesco. 

Messages taken for Portage Station, Pa., are delivered from 
8onman. Charges for delivery, 15 cents. 

* Berger ville, Que., closed. 

* Cacouna Station, “ closed. 

* Cape Rouge " closed, 

* Carillon Wharf, •' closed. 

* Grenville Wharf *• closed. 

* Indian Cave, " closed. 

* Mill Cove, M closed. 

* Murray Bay Wharf, " closed. 

* Pabos Mills, “ closed. 

* Point Platon, " closed. 

* Point au Pic, “ dosed. 

* Sandy Bay, " dosed. 

* Salmon Lake, " dosed. 

* West Shefford, " dosed. 


Liberty, Texas, dosed. 

Messages tiken for Marshfield Village, Vt., are delivered 
from Marshfi eld Depot. Charges for delivery, 35 cents. 

Boston, Va. t should read South Boston, and is in Haliikx Co. 
P. O. A. is South Boston Depot. 

Salem, Va., is in Roanoke, Co. 

Utsalady, Washington Terr., closed. 


373 Sdpio, Ind. 

407 Ewart, Iowa. 

407 Montezuma, Iowa. 

31 North Billinca, Mass. 

* Greenville, Miss., 75 5 Vicksburg. 
53 Martins Creek, N. J. 

93 Orleans, N. Y. 

74 Elbridge, N. Y. 

* Dartmouth. N. 8.. 30 3 Halifax. 

* Tor Bay, N. 8., 30 3 Halifax. 

* Waverly, N. 8., 30 3 Halifax. 


342 Arcanum, O. 

150 Dorset,' O. 

* Keswick, Ont. 

* New Albany, Pa., 35 2 Towanda. 
59 Torresdale, Pa. 

* Grand Llgne, Que. 

35 Grcton. Vt. 


35 Marshfidd Depot, Vt. 
35 Peabody Sta., Vt. 

35 Plainfidd, Vt. 


OfTICKS HAVING SPECIAL SHEET " H ” 

Will add the following to the list of sheet “ H ” offices. 
Jeffersonville, Ind. 

Louisville, Ky. 

New Albany, Ind. 


Senders of cable messages should be notified that they 
may secure free transmission of the address of a cable mes- 
sage to Europe by having the address of their correspondent 
registered. 

The registration of the address will be made by telegraph to 
all stations in Great Britain and Ireland, and by telegraph to 
London, and thence by mail to stations in Europe. 

A registered address should contain two words : the first, 
the name of the porson or firm to which the message is to be 
sent (this may be either the name of such porson or firm, or a 
code word representing the same) ; the second mtut be the 
name of the “place to" or destination. 

The form of a request for a registration of address is as fol- 
lows : 

New York, March 1, 1877. 

To Supt. 

Please register the word "Negus ” for John Harrison A Co., 
No. 137 Mincing Lane, London, for cable message by the cable 
of the Anglo-American Tel.. Co, from and to Brown A Co., 25 
Clark street. New York. 

Office. 

(If messages are to pass but one way, the form should be 
changed from •• from and in," to ••from " only or " to " only), 
as the case may be. 

In the example given messages between the firms if from 
London will come addressed " Negus, New York." If to Lon- 
don they will be addressed “ Negus, London." 

The two words forming the registered address of a person or 
firm in Great Britain. Ireland or France will be transmitted 
free to destination. The registered address of a person or firm 
in Europe beyond France will be transmitted free only as far 
as London or France. 

In unregistered addresses the " place to " will in all cases be 
transmitted free as far as London or France. 

We are notified that the Saigon Hong Kong cable is inter- 
rupted. During the interruption messages for China and 
Japan will be forwarded via Siberia. 

The cable between Singapore and Batavia is also interrupt- 
ed. During the interruption messages will be forwarded by 
steamers which frequently pass between Singapore and Bata- 
via. 

WILLIAM ORTON, 

President. 


THE TELEGRAPHERS MUTUAL BENEFIT 
ASSOCIATION. 


Assessment 93. 

New Yoke, March 1, 1877. 

Mias Frances J. Jokes. 


It is expected that the next claim will be paid from surplus 
accumulating from assessment 89 90 91 92 and 93, and that no 
assessment will be necessary. 

One dollar is due for assessment 93 from members holding 
certificates numbered up to and Including No. 2870. 

Members who have not remitted for assessments 91 and 92, 
of February, 1, 1877, will please consider this a duplicate no- 
tice that such assessments are due, and should be paid at once 
to prevent loss of membership. 

A revised 1st of the Agents of the Association will be pub- 
lished with next assessment notice. 


RECEIPT OF ASSESSMENTS. 

February 24, 1877. 
Assessment No. 89. 


2115 2411 2459. 

Assessment No. 90. 

39 51 84 171 178 206 237 238 242 246 248 252 258 316 411 412 
414 429 451 453 455 457 481 499 503 503 507 527 545 573 597 610 
652 712 725 730 731 734 783 801 812 821 858 869 899 904 920 926 
938 1002 1041 1063 11(4 1105 1107 1108. 1109 1110 1112 1113 
1115 1117 1120 1122 1123 1125 1131 1141 11C8 1283 1286 12T0 

1336 1385 1428 1437 1497 1511 1629 1630 1663 1669 1600 1603 

1610 1611 1612 1619 1637 1639 1676 1690 1691 1692 1731 1750 

1751 1753 1754 1766 1756 1757 1769 17C0 1769 1771 1786 1802 

1813 1828 1838 1863 1877 1895 1906 1944 1968 1968 1974 1976 

1978 2019 2035 2037 2(52 2095 2112 2118 2132 2138 2164 2162 

2171 2177 2227 2266 2267 2292 2300 2301 2319 2320 2324 2328 

2330 2331 2333 2334 2353 2368 23C9 2382 2401 2404 2406 2406 

2407 2408 2409 2410 24C8 2432 2483 2446 2447 2460 2463 2465 

2604 2512 2520 2522 2527 2629 2541 2649 2562 2563 2664 2565 

2577 2586 2586 2687 2588 2589 2590 2592 2602 2656 2672 2673 

2376 2678 2685 2688 2703 2707 2709 2713 2732 2777 2778 2779 

2781 2793. 


Assessment No. 91. 


13 182 1786 2726. 

Assessment No. 92. 

16 19 23 26 38 46 59 67 72 89 99 140 141 142 143 144 169 172 
176 177 183 184 201 202 220 230 264 276 178 279 280 281 282 283 

285 280 289 302 312 344 360 362 361 372 378 379 385 392 393 394 

431 438 464 496 497 C05 603 509 61G 532 633 535 547 564 564 575 

587 G03 617 649 662 663 664 665 069 672 678 680 685 701 708 710 

721 722 729 742 750 751 756 791 800 808 832 836 843 855 874 886 

901 915 916 922 929 93 J 934 941 952 976 978 980 1000 1011 1023 
1024 1047 1038 1090 1126 1143 1141 1147 1153 1154 1196 1199 

1200 1233 1261 1255 1270 1288 1289 1339 1340 1342 1346 1348 

1349 1350 1351 1364 1365 1366 1390 1391 1398 1405 1407 1427 

1430 1440 1444 1464 1456 .1456 1476 1481 1482 1484 1506 1607 

1508 1613 1518 1522 1524 1027 1555 1660 1682 1586 1590 16C5 

1607 1608 1616 1628 1630 1014 1636 1653 1665 1666 1668 1697 

1698 1707 1708 1713 1721 17.9 1810 1611 1812 1615 1816 1835 

1841 1852 1862 1934 19f0 1961 1953 1957 1904 1909 1901 1999 

2000 2001 2023 .024 2028 2030 2040 2044 2040 2057 2060 2089 

2113 2135 2145 2ir0 2172 2175 2181 2187 2199 2204 2205 2206 

2212 2243 2293 2296 2290 2297 2298 2305 2309 2314 2310 2317 

2321 2343 2300 2372 2374 2375 2592 2393 2395 2413 2419 2421 

2426 2441 2442 2449 2451 2402 2403 2468 2470 2478 2479 2484 

2486 2497 2500 2509 2511 2616 2524 2525 2626 2534 2538 2542 

2543 2547 2550 2567 2559 2500 2570 2593 2600 2606 2610 2611 

2612 2619 2629 2636 2637 2042 2646 2947 2650 2661 2652 2653 

2655 2659 2661 2662 2663 2687 2668 2669 2674 2680 3082 2683 

2686 2687 2694 2698 2699 2700 2705 2706 2710 2711 2712 2714 

2724 2727 2728 2730 2731 2733 2734 2735 2836 2738 2743 2749 

2750 2751 2762 2766 2768 2760 2780 2784 2785 2794 2806 2807 

2820 2823 2827 2828 2833 2837 2838 2839 2841 2849 2858. 


Members who look to the Journal of the Telegraph for 
receipt of payments, will please take notice that the acknowl- 
edgement of payment of one assesament should be taken as a 
receipt for all previous assessments. 

A. H. Watson, Secretary 


NEW OFFICES. 

Courtland, Cal. 

• Fairfield Village, Cal., 15 5 Suisun. 
Galt, Cal. 

* Port Kenyon, Cal., 115 58 Petaluma. 
218 Tlfton, Ga, 

308 Seymour, HI. 

Crums Point, Ind. 

271 Hlllisburg, Ind. 

Xorrice, Ind. 


Mum Frances J. Jones died of consumption, at Chester, Pa., 
February 9, 1877. Her certificate, No. 2024, was issued May 


^ILLIAM BROWNLEE & CO., 


21, 1873. 

Miss Jones is the third lady member who has died since the 
Association was organized. Let payment of this assessment 
be made promptly and cheerfully. 

The of Mr. Alexander Farquhar, mentioned in notice 

of assesament of December 30, 1876, has since been fully sub 
■tantiated, and has been paid from funds on hand, and no as 
sessment will be made4herefor. 
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COMPREHENSIVE AND ACCURATE 
WORK ON 

ELECTRICITY AND THE TELEGRAPH. 

ELECTRICITY and the ELECTRIC TELEORAl’H. 
By GEORGE B. PRE8C0TT, 

Electrician of the Western Union Telegraph Company. 

D. Appleton & Co., Publishers. 


This work on Electricity and the Electric Telegraph, which 
has been in preparation for several years is now completed 
and offered to the public. 

It comprises nearly 1,003 pages, large octavo, and is illus- 
trated by about 

600 CUTS AND DIAGRAMS 
prepared expressly for it. 

It is handsomely printed and substantially bound. 

The greatest possible care has been taken to make the work 
complete and historically and descriptively accurate. 

It treats of Electricity in its various stages of de velopment ; 
the laws which govern it ; the measurement of resistances ; 
underground and subterranean linos ; submarine cables; tele- 
graphic inventions and apparatus ; the measurement and 
testing of land lines and submarine cables, etc 

Among the many 

SPECIAL FEATURES 
of this work are the^following 

IT IS THE ONLY PUBLICATION 
which contains a full history and description of the 
DUPLEX AND QUADRUPLEX 

systems and inventions from their first incejUiou down to 
the present time. 

Tbs only one which contains a full history and description 
of the 

TELEPHONIC AND ELECTRO-HARMONIC 
systems and inventions. 

The only onk which contains a full description of 
PRINTING TELEGRAPH INSTRUMENTS 
and inventions of all kinds, Including those for stock and 
commercial quotations and for private lines. 

The only one which fully describes the 

AUTOMATIC TELEGRAPH SYSTEMS, 
as now used in America and Europe. 

. The only one which tally explains and describes the 
PNEUMATIC TUBE SYSTEMS 

in us) in Europe and in this country in connection with the 
Telegraphs. 

The only one which describes the modern system of con- 
structing underground lines. 

It is finally the only publication in which the discoveries 
inventions and applications in 

ELECTRICITY AND THE TELEGRAPHIC ART 
are brought down tally to the fibst of January, 1877. 

In the Appendix will be found a Dictionary of Technical 
Term 7 , and valuable and accurate tables -which will be of 
groat use and help to students aud others. 

It is a work which should bs owned, read aud studied by 
every Electrician and Telegrapher. 

Notwithstanding the slza of this work, and the large ex- 
pense, and great labor involved in it* preparation and publi- 
cation the price has been fixed at 

FIVE DOLLARS 

per copy. 

This is done in order that the work may be brought within 
the reach of 

PRACTICAL TELEGRAPHERS, 
the author and publishers relying upon the 
GENERAL DEMAND 

which they beljove there will be for it to reimburse the cost 
of its 

PUBLICATION. 

The telegraphic fraternity will be supplied with this work 
through the undersigned to whom orders should be addressed 
and remittances made payable, which will receive prompt 
attention. 

“ Electricity and the Electric Telegraph” 

will be sent to any part of the United States, Canadas or any 
part of Europe, postpaid, on receipt of price. 

Persons desiring to act as agents for the sale of the work are 
requested to communicate with the subscriber. 

Romittances should be made by check, draft, postal money 
order or registered letter. If sent otherwise it will be at the 
risk of the sender. Address, 

J . N. ASHLEY, 

Care Journal of the Telegraph, 

P, O. Box. 3393, New York. 


“ 'J'HE BOSS!" 

The greatest thing out f My new patent Sounder Cut-Out 
and Key ! It is perfection. A first-class Key that works free 
and never sticks. Can practice with Sounder while Relay is 
working on main line. It in worth its price for a Local alone ; 
saves the battery by using it. Can be attached in 6 minutes. 
A liberal discount given to Superintendents wishing to intro- 
duce them on their lines. Sent by mail on receipt of $1.35. 
Send money by registered letter. Satisfaction guaranteed. 
Address : JOHN R. DE MIER. 

Coulterville, Randolph Co., 111. 

y^NDERS’ MAGNETO-PRIN TING TELE- 
GRAPH INSTRU M ENTS. 

VERY RELIABLE ANI) FAST. 

All expense and trouble of batteries avoided. 

The great superiority of these Instruments over any Battery 
Printers, for private lines, has been fully demonstrated dur* 
ing the four years that they have been in use. 

Many persons who were using Battery Instruments ofva 
rious kinds have purchased our Magneto-Printers after they 
have tested them thoroughly on their own lines. We reier 
with confidence to any cue who has used them. We shall be 
glad to give ample time to any parson to try them on his 
own line who will purchase the Printers if he finds that they 
work satisfactorily. Ihe Winger Sewing Machine Company 
are using them on their line which is twenty -five miles in 
length and where they formerly had (75) serenly-Jirt jars of 
battery to work other Printers. Our Magneto-Printers will work 
on much longer lines unthout any Batteries, and rapidly pay for 
themselves by the savin g of ail Battery expenses. 

We manufacture also Battery Printers that can be used on 
lines without interfering with the Sounders or Registers. 
They can be operated by the main line Battery, with or with- 
out locals, and are particularly adapted t a main line or branch 
offices where it is not convenient t j have Morse operators 
They are alss well adapted for private lino * whose owners are 
willing to incur the expense and trouble of batteries. 

Illustrated catalogue sent to applicants. 

Agents wanted everywhere. 

WELCH k ANDERW, 

30 Hanover Street, Boston, Mass. 

J-JOME LEARNERS INSTRUMENTS. 

WITHOUT BATTERY. 

Sent by mail post paid to any part of the United 8tates, 
$4 75. 

Same instruments, higher resistance, for lines 1 to 15 miles, 
$5 50 by mail prepaid. 

8oe description in another column. 

L. G. TILLOTSON & CO., 

New York. 

CABLE CHARTS FOR SALE. 

G. A. STIMPSON, Western Union Telegraph Building, New 
York, will furnish the the Western Union Telegraph Com- 
pany's Cable Charts, colored, on rollers, and also in book or 
pocket form. Price, $1.50. 


After ten days, eoine back to 



MATHEWS k PARHAM. 

Biloxi, Miss. 

£) Extra fine white envelopes, with your name and address 
ay O printed on them like above cut, for 35 cents 60 for 40 
cents ; 100 for 75 cents ; Those ordering 100 at one time will be 
furnished with 5 comic designs. 

Address, 

MATHEWS 4r PARHAM, 


Q H ARLES WILLIAMS, Jr. 

(Established in 1866.) 

TELEGRAPH AND ELECTRICAL 
INSTRUMENTS, 

BATTERIES, WIRES AND SUPPLIES OF 
ALL KINDS. 

log Court Street , Boston, Mass. 

PRICES AS LOW AS LOWEST. 

ALLACE & SONS, 

MANUFACTURERS of 

BRASS, COPPER AND GERMAN SILVER 
WIRE, also 

COPPER AND GERMAN SILVER 
in roll and sheet 

We make Ihe manufacture of Electric Wire a specialty — especi- 
ally the finer sizes of Copper for conduction, and German Silver for 
resistance purposes — guaranteeing the conductivity of the same in 
every instance to be superior to that of any other manufacturer in 
the market. 

WAREHOUSE, 

8g Chambers Street, X. ) . 

MAXITACTORV, 

Anson ia. Conn. 

’YyATTS & COMPANY, 

manufactures* and dealers in 

ALL KINDS OF TELEGRAPH AND ELECTRICAL 
INSTRUMENTS AND SUPPLIES. 

THE FAMOUS BALTIMORE GRAVITY AND EN- 
DURING OPEN CIRCUIT BTTERIES. 

Cheap Students’ and Dial Instruments a specialty. 
Our prices cannot be beaten, quality considercu. Send 
stamp for illustrated circular and price list. 

J7UGENE F. PHILLIPS, 

Manufacturer of 

REED & PHILLIPS’ PATENT 1 NSTLATED 
TELEGRAPH WIRE, 

PATENT RUBBER-COVERED WIRE, 

PATENT ELECTRIC-CORDAGE, CABLES, etc., etc. 

No. HO CONDUIT STREET, 

PROVIDENCE. R. I 

AN EXCELLENT BUSINESS OPPOR- 

** TUNITY. 

A half interest for sale in the firm and business ol 
FISK & GILL, 

MANUFACTURING ELECTRICIANS. 

The business is well established with a good paying 
trade. Is is the only firm in the business on the Pacific- 
Coast, outside of San Francisco. Price, $l,6oo. 

Address, R. A. FISK, 

P. O. Box 626. Sacramento, Cal. 

gOMETHING NEW ! 


INSTRUMENTS COMPLETE 
For two private Lins Offices. Requires no 
Battery. 

Using Mona Alphabet. Price, Two Dollars. 


Biloxi, mas. 
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QHARLES T. CHESTER, 

MANUFACTURER OF 

Telegraph Instruments, 

104 CENTRE STREET, NEW YORK. 


BATTERIES OF EVERY DESCRIFTION 

For telegraph and electroplating purposes. 

BEST ENGLISH AND AMERICAN 
TELEGRAPH WIRE, LINE TOOLS, 
INSULATORS, etc., 

DIALS AND PRINTING INSTRUMENTS 

For private and municipal lines. 

THE MAGAZINE BATTERY. 



Lxcelllng the Leclanche for all Open Circuit purpoeee. 

O 

A LIRE OF CHEAP MORSE APPARATUS. 

BOUNDERS $3 00 

W. U. KEY, Snapping Connections 2 60 

NEW STYLE OF REGISTER (the European) RELAY8. 
BELL MAGNETS, and every description of Telegraph 
Goods, * 

SINGLE STROKE CALL BELL 2 60 


HOTEL ANNUNCIATORS. 


Chester's patent 

Non-Interference Street Signal Box, 

For Fire Alarm Telegraphs and 

ELECTRO-MECHANICAL GONG STRIKERS, 

Far Railway Signals and Fire Alarm purposes. 

SOLE AGENT FOR THE 

WILSON ELECTRIC GAS LIGHTING COMPANY. 
o 

CHESTER’S IMPROVED CAUTERIZING BATTERY. 

For Physician? Use. 

ELECTRO-PLATERS’ BATTERIES 

And Supplies of etety description* 

O 

A Ltwkrat, Discount to the Trade. 

SEND Foil 6A¥AL0C0£ AND PRICE LIST. 

P. O. Box 2766. 104 CENTRE ST. 


^HE CARICATURES 

ON THE 

TELEPHONE SYSTEM. 


Copies of these Humorous Sketches, which were 
photographed at the request of the Officers and Electricians of 
the Company, may be had, size 10x13, at ONE DOLLAR, or 
Imperial size, 30 Cents. 

Address 

J. J. CALAHAN, 

W U. T. CO ., 

197 Broadway, N. Y. 


WESTERN ELECTRIC MANUFAC. CO., 

110 KINZIE STREET, CHICAGO. ILL. 





PATENT LEGLESS KEY* 


All the connections in this Key are on the top of the table. 
It is not equaled for beauty of design, perfection of finish 
and completeness in its parts. 

It is convenient and durable. 

WESTERN ELECTRIC 
M ANUFACTU R I NG COM PAN Y. 

Eastern Agency : 628 Chestnut St., Philadelphia, Pa. 


AMERICAN LINE. 


Weekly Mail Steamship service between 

PHILADELPHIA AND LIVERPOOL, 

Every Thursday from Phils, and Wednesday from Liverpool. 
The only Trans Atlantic Line sailing under 
THE AMERICAN FLAG 
The only steamships carrying Life Bafts. 

The following Ste mere ere appointed to sail from 
Philadelphia: 

INDIANA Feb. 15 I *LORD CLIVE Mar. 8 

ILLINOIS Feb. 22 PENNSYLVANIA.... .. .Mar. 15 

OHIO Mar. 1 | INDIANA Mar. 22 

RATES OF PASSAGE IN CURRENCY, SALOON, $76 to $100. 

Round trip tickets on very favorable terms. 
Intermediate passage, - - $40 Steerage, - - - $28 

Return-trip tickets by the American Line are good, if the 
passenger so desires, to return by the Red Star Line from 
Antwerp, bv which the expense sod annoyance of re-crossing 
the Channel can be saved. 

For other information, apply to 

PETER WRIGHT k 80N8, General Agents, 

307 Walnut 8treet, Philadelphia. 
GEO. W. COLTON, Agent, 52 Broadway, N. Y. 
John McDonald, Passenger Agent, 8 Battery Place, New York 


R 


ED S TAR LINE. 


Appointed to carry the Belgian and United States Mails. 
The following Steamers are appointed to sail 

FOR ANTWERP. 

From Philadelphia. From New York. 

VADERLAND Feb. 15 I SWITZERLAND Feb. 27 

NEDERLAND Mar. 10 KENILWORTH Mar. 23 

BATES OF PASSAGE IN CURRENCY. 

First Cabin, • $90. Second Cabin, • $00. Steer* g#, • $20 
Return-trip tickets by the Red Star Line are good, if the 
passenger so desires, to return by the American Line from 
Liverpool, by which the expense and annoyance of re-croasing 
the Channel can be saved. 

PETER WRIGHT k SONS. General Agents, 

807 Walnut Street, Philadelphia. 
GEO. W. OOLTON, Agent, 52 Broadway , N. Y. 
John Mo DOOM, Vmmmm Agent, ? Battery PUoe,New York. 


WESTERN ELECTRIC MANUFACTUR- 
ING COMPANY, 

No. 220 Kinzie Street, 

Chicago, 111 . 

Cash Capital and Surplus $200,000. 

MANUFACTURERS AND JOBBERS OK 

ELECTRICAL and 

TELEGRAPHIC 

INSTRUMENTS and 

SUPPLIES. 

ANSON STAGER, President 

ENOS M. BARTON, Secretaiy. 

ELISHA GRAY, Electrician. 

GEO. H. BLISS, Gen. Agent 

EASTERN AGENCY: 

No. 628 Chestnut Street 

CINCINNATI AGENCY : 

No. 166 Race Street 


NEW! 

WATSON'S BATTERY. 

Patent Mgy 30, 1876. 

If you want to replace worn-out batteries, or to set 
up new ones, the Watson Battery will be found to 
be the most convenient and satisfactory in every 
respect 

L. G. TILLOTSON A CO., 

8 Dey Street, N. Y., 

Sole Agents in ike V. S. 

gMITH’S MANUAL OF TELEGRAPHY. 

TWELFTH EDITION. 

Just Out! November, 1870- 

Answers all questions about the expense and how 
to construct short lines of Telegraph. Price, 30c. 
Currency or postage stamps. 

L. G. TILLOTSON A CO., 

8 Dey Street, N. Y. 


HE 


WATSON BATTERY. 


Has every quality necessary’ to make it The Favor- 
ite wherever it may be used — in telegraph offices, 
on private lines, in laboratories, or wherever constant, 
strong and reliable batteries are desired. 

L. G. TILLOTSON A CO., 

8 Dey Street, N. Y. 

Sole Agents in U. S. 

g M IT H’S^M AN UAL ~OF~ TELEGRAPHY^ 

Is the Standard Self-Instructor in the art of 
Telegraphy. Contains Illustrations, 
Descriptions and Prices of the 
best Apparatus for Learners' 

U«'A Price, 30c. 

Currency or postage stamps. 

L. G. TILLOTSON A CO., 

8 Dey Street, N. Y 
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^ G. DAY, 

MANUFACTURER OF 

KERITE INSULATED TELEGRAPH 
WIRE AND CABLES. 

Manufactory, SEYMOUR, Conn. 

Office, 120 BROADWAY, New York. 


The Di -electrical properties of Kerite have been tested in 
every conceivable manner during the laat few yean and its 
superiority over all other kin Is of insulation fully demon- 
strated. 

Its durability has been proved by constant exposure to the 
sun and atmospheric changes oi the thousands of miles ot 
covered wire in use by the Fire Alarm and Telegraph Compan- 
ies in many of the principal cities of the country. It has 
been largely used in the city of New York, under all condi- 
tions and exposures, for the last nine years, and at the present 
time its resistance is as great as when first exposed. 

The facts are now fully established that Kerite is not 
injuriously affected by the extremes of heat and cold experi 
enced in any climato, nor by length of exposure in the atm os 
phere. 

It will endure long continued heat below 200 0 Fahrenheit- 
while for short intervals it may be subjected to 250 or 300 0 ; 
and it may be safely immersed in boiling water. 

The action of water, salt or fresh, not only protects all its 
qualities, but very much improves its insulation. 

It is also unchanged by being placed in the ground. 

Any corrosive elements in the earth do not act upon it ; nor 
is it injured by the roots of plants, which soon destroy gutta- 
percha. 

Acids act very slowly upon it, and then only to the extent 
of oxydizing the surface. 

It will bear exposure to hot, strong solutions of alkalies 
without injury. 

Mineral oils and illuminating gas, so lar as known, do not 
produce any serious effect upon it. 

Exposure in a city gas pipo haH not injured it. 

Thorough experiments havo shown that it does not suffer 
injury by the most destructive insects of land or water. 

Samples of tho core or inralato.l conductor of Kerite cables 
have for along period Leon laid in toe Caribbean Sea, yet the 
••teredo,” which would have speedily destroyed other cables 
thus exposed, has left these entirely unharmed. And experi- 
mental lines on the Isthmus have been equally exempt from 
the ravages of the white ant, which destroys wood telegraph 
poles so rapidly that iron poles have been substituted. 

The same qualities which render it so indestructible by all 
corrosive agents, insure its durability for an indefinite period 
in all climates. 

Neither gutta-percha nor vulcanised India rubber will bear 
storage in tropical climates without rapid deterioration, and 
undergoing chemical changes, which destroy their essential 
qualities, while under the same conditions the Kerite insula- 
tion is not changed in any respect. 

The Kerite-covered wire is used almost exclusively 
by the United States Navy Department in the torpedo experi- 
ments which have been going on during the past three years. 
Prof. Fanner, the Government Instructor, says of it, " It ful- 
fills the conditions required in the torpedo service better than 
any insulator with which I am acquainted.” 

John L. La?, Esq., the inventor of the fhmous torpedo bear- 
ing his nam e, says that he thoroughly tested the Kerite cable 
in this country and also in Egypt, and finds it preferable to 
rubber or gutta-percha, heat not affectinn it, and so Car as his 
experience goes, it is proof against the "teredo.’ 

Messrs. Gamewell A Co., proprietors of the American Fire 
Alarm and Police Telegraph have used the Kerite wire for ten 
years They say : •• We have placed it in use in some sixty 
cities', extending from Halifax, Nova Scotia, on the north to 
New Orleans and 8an Francisco on the south and west, em- 
bracing every variety of climate, and i t has proved itself to be, 
under all circumstances, the most reliable and indestructible 
Insulator known to us for telegraphic purposes." 

The experience of other parties using the Kerite-coated 
wire overhead, underground and under water is almost pre- 
cisely similar and is well summarized in the following opin- 
ion of George B. Prescott, Esq., the Electrician of the Western 
Union Telegraph Company. Mr. Prescott says : “In Septem- 
ber 1869 we placed some of your Kerite wire, unprotected by 
any covering whatever, in the tunnel under the river in 
Chicago and have since continued its use in that exposed sit- 
uation Trith the most gratifying results. A portion of the 
tunnel is very wet, and water saturated with lime constantly 
drips upon the wires, while in other portions they are kept al- 
ternately wet and dry. which is well known to be one of the 
severest tests that any insulating material of an organic na- 
ture can be subjected to ; and yet, after five years exposure, 
under the above conditions, the Kerite covering shows no 
aigns of decay or deterioration. An insulating covering of 
India rubber or gutta-percha under a like exposure, would 
have neen destroyed in much lees time.” 

For Sale b g all dealers in Telegraph Materials. 

For < *rt »er particulars adefre *s, 

G. DAY, 120 Broadway, New York. 


'Y'HF. PEERLESS BATTERY. 

The Best, Most Economical, 
Powerful and Reliable Open Cir- 
cuit Battery in the World. Com- 
mon Salt and Water alone required 
to operate it. 

For all open circuit work, such 
as Electric Tells, Clock, Burglar 
Alarms and Annunciators, it is «m- 
ri rated. Perfectly odorless, com- 
pletely sealei. Does not freeze or 
get out of order. 

The following advantages are 
claimed for this Battery o 7 er all 
others, such as the Le Clanche, 
Grenet, Magazine, etc. : 

1. The substitution of common 
salt for 8al Ammoniac (salt cost- 
ing less than one cent per lb., and 
always procurable, whereas 8al Ammoniac costs from 20 to 30 
cents per lb., and cannot be procured except in the large 
cities). 2 The sealing of the jar prevents evaporation, and 
prevents the carbon plate from being broken. 3. The jar be- 
ing large, holds enough fluid to list a long time without re- 
newing. 

Price. $2.00 per cell, complete, charged ready for use. 

Liberal discount to the trade. 

PARTRICK k CARTER. 

Sole Proprietors and Manufacturers, 

38 8outh 4th Street. Phils., Pa. 



gPECIAL NOTICE. 


Chicago, Jan. 25, 1877. 

We will forward the fcllcwlng of our Telegraph Instrument* 
by mail at the prices named. 


Name of Instrument. 

List Price, or 
when sent 
C.O.D. 

Discount for 
cash, with 
order. 

Net price, 
cash, 

with order. 

it 

£>& 

I! 

Private Line Instrument, 
without Battery 

$8 00 

per ct. 
20 

6 40 

$7 20 

Patent Pocket Relay 

18 CO 

20 

14 40 

14 50 

Putt’s Mechanical Instru- 
ment 

5 00 

20 

4 00 

4 ftU 

No. 3 Sounder, reduced 
from $6.00 to 

6 00 

20 

4 00 

4 0 

No. 1 Sounder 

7 60 

10 

6 75 

7 25 

Lewis’ Legless Key 

5 00 

10 

4 50 

4 75 

The first four of the Instruments named above are 

the onl) 


ones on which we make a 20 per cent, discount, and this matU 
only when the money u tent with order. 

WESTERN ELECTRIC MANUFAC. CO. 

220 Kinzic Street, 
Chicago, 111. 

Philadelphia Agency : 628 Chestnut St.. Philo., Pa. 


HE 


HOME LEARNERS’ INSTRUMENT. 



Price $6.25 complete first-class outfit, less 20 per cent. Discount. $5»co Net Gash. 

For the above complete and perfect sounder and key combined, on mahogany base, including Battery. 
Chemicals, Wire, Book of Instruction and everything necessary for a First Class Telegraph Outfit for the 
Students use, for practice at Lome or for operating All Short Lines op Telegraph. 

Description. — The above cut is a correct representation of the instrument os it is furnished ready 
for use. 

The Sounder is a modified pattern of Bunnell’s celebrated Giant Sounder, (manufactured only 
by ourselves,) so favorably known to all Telegraphers, and is very nearly equal to the •• Giant ” in its great 
sounding qualities. No part of the sounder is of flimsy construction and it is in every way a reliable prac- 
tical excellent working instrument Its mahogany base materially increases its tone and sounding quali- 
ties. 

The Key is of medium size with curved lever of the celebrated Caton Pattern, and is in all respects 
a perfect working key. 

The Battery is an improved form of Gravity Cell, equal in power to the largest sized, best Western Union 
Gravity Battery, and is so arranged that to set it up and keep it in perfect order requires even less labor 
and attention than the latter. 

The Book of Instruction is the latest edition of the well known standard work entitled Smith > 
Manual of Telegraphy, containing all instructions for learning telegraphy from its A. B. C., to the con- 
struction and operation of long lines, management of instruments, batteries, etc. 

With the outfit is also included chemicals and wire for setting up and operating the instruments for 
practising or communicating purposes. 

Agents Wanted, but no further discounts will be made from the above price except upon ousb 
orders for at least 6 outfits. 

RETAIL PRICES : 

Complete outfit $6.25 less 20 per cent, for cash in advance. $5 00 

Instruments without battery, $5 25 “ “ “ 4 20 

“ 44 *• Wound with finer wire for lines one to fifteen miles, 6 25 less 20 per cent, 5 c0 

Little Giant Battery per cell $1 00 less 20 per cent. £0 

Galvanized Telegraph Wire, per quarter mile, $5 00 less 20 per cent 4 CO 

Remit by money order, draft or registered letter. 

The Home Learners’ Instrument without battery, sent by mail prepaid, te any part of U. S. 4.75 

Same Instrument wound with finer wire for city lines, etc., of from 1 to 15 miles in length, 5. TO 

Instruments only sent by mail. 

L. G. TILLOTSON & CO;, 8 Dey Street, New York. 

54 South Fourth Street, Philadelphia, Pa. 

Western Depot. — H. D. ROGERS <& CO., zz West 4th Street, Cincinnati, O. 
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QOLD AND STOCK TF.LEGRAPH CO. 


QREAT REDUCTION! 


DIRECTORS : 


THE EUREKA OUTFIT. 


WILLIAM ORTON. 
NORVIN GREEN, 
TRACY R. EPSON, 
JAMES H. BANKER, 
AUG. SCHELL, 


GEORGE B. PRESCOTT, 
W. K. THORN,] 

GEORGE WALKER, 

H. R. PIERSON. 
WILLIAM M. BLISS, 


This Company furnish 
Gold and Stock Quotations. 

Cotton and Produce Exchange, and 

General Commercial News Reports 

To Us Subscribers, 

BY PRINTING TELEGRAPH INSTRUMENTS, 
at their respective places of business ; and also erect and 
maintain 

Private Telegraph Lines 

for Corporations and individuals, operated with 

PRINTING INSTRUMENTS. 


As manufacturers of all the perfect Telegraph Printing In- 
struments in use, and owners of a large number of Patents, 
we are prepared, under the facilities of our contracts with the 
Wentern Union Telegraph Company, to extend our system of 
Commercial Reports and Private Lines to all parts of the 
United States. 


General Offices, 195 Broadway, New York. 

William Orton, Prest. 

Gcorge B. Prescott, ( Vi p t 
George Walker, \ vice-nresis. 

James D. Reid, Sec. 

R. H. Rochester, Treas. 

J. B. Van Every, Auditor. 

Geo. B. Scott, Supt. 



[above cut half bile.] 


The Specialty Sounder. 

As shown above (cut half size), has no superior for practical 
nae, is well made, finely finished) gives, a loud, clear, agreeable 
sound, works on any length of Railroad or Commercial line 
as a *• local " or “ direct ” on line ten miles or less. 

The Specialty Key. 

Designed expressly to mat 2 h the Specialty Sounder, is of 
standard size, well made, finely finished, of brass throughout 
(except the ornamental iron base), and gives entire satisfaction 
on any length of line. 

Specialty Sounders, C. O. D. $4.00, cash, $3.20. by mail, $3.50 

“ Key. “ 2.00, •• 1.60, " 1.70 

Battery No. I Callaud “ 1.45, “ 1.25. 

Special outfit complete, consisting of Sounder. Key, Battery, 

Chemicals. Wire and Manual. C. O. D. $7.76, Cash $6.25. 

Extra resistance of 8ounder for line from one to ten miles, 
80 rents additional, in ordering state length of line. 

LANNERT & DECKER, 

Manu facturing Electricians , 

Cleveland, O. 

£ABLE CHARTS FOR SALE. 

O. A. STIMPSON, Western Union Telegraph Building, New 
York, will furnish the Western Union Telegraph Company's 


The best Outfit ever offered for Home and Office use. 

Price $8.oo,' 25 per cent, discount for cash orders. 



LIST OF MATERIAL. 

One Eureka Sounder. One Book Instruction. Pair Message Hooks. 

One Eureka Key. One Pko. Blue Vitriol. Pair Porcelain Knobs. 

Onf. Cell Gravity Bat- One Pko. Message Paper. One Wire Conductor.] 
tery. 

Whole outfit only $8.00. Twenty-five p2r cent, discount if funds are 
sent with the order or C. O. D.. if 20 per cent, is sent as part payment. 

Key and 8ounder sent by mail on receipt of $5.25. Remit by Postal Or- 
der, Draft or Registered Letter. 

Please give leugtli of circuit where Instruments arc to be U3cJ. Every 
part of outfit warrautcd. 

Sounder, separate $4 00 I all orders receive prompt and 

Keys, “ 2 0» careful attention. 

Battery. “ 1 25 | 

Send Stamp fob Illustratf.d Catalogue. 


M. A. BUELL & SONS, 76 Frankfort Street, Cleveland, O. 


-yyESTERN ELECTRIC MANUFACTURING COMPANY. 

220 Kinzie Street, Chicago, 111 . 

CELEBRATED PRIVATE LINE OUTFIT. 

The complete outfit includes one Private Line Instrument, one Cell Bliss Reservoir Battery, the ue pessary Chemicals, 
Wire for Connections, end a Manual. 



Our Private Line Instrument, as now manufacture:!, is a p?rfect beauty, and fit for a parlor ornament. It will 
work on a line from a few feet to ten miles in length. 

In ordering give the length of the line, so that the resistance of the magnets may be rightly proportioned. 

The Bliss Reservoir Battery is not excelled for force, constancy and economy. 

Private Line Outfit complete, . . . . $1000 

“ “ Instrument, . . . . . 8 co 

Bliss Reservoir Battery, per cell, . . 2 00 

p$S'~ 2 o per cent, discount is allowed when cash ac;ompanies the order. 

WESTERN ELECTRIC MANUFACTURING COMPANY. 


pany'n Cable Charts, colored, on rollers, and also in book or 
pocket form. Price, $1.60. 


Philadf.lphia Agency: 


628 Chestnut Street, Philada., Pa, 
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JMPROVED PRINTING AND DIAL TEL- 
& EGRAPH INSTRUMENTS. 

FOB 

PRIVATE AND SHORT LINES. 

Having for several years been ongaged in the manufacture of 
PRINTING AND DIAL TELEGRAPH INSTRUMENTS for PRI- 
VATE AND SHORT LENE8, we have brought them to a high 
state of perfection. 

Many improvements in those instruments have been made 
andpatontod during the last few years, which have added 
largely to their simplicity, reliability and value. 

These instruments can be operated by any person of ordin- 
ary intelligence, with a few minutes’ instruction, and are not 
liable to get out of order. 

They have been extensively introduced in tli<s city and 
elsewhere, and complete satisfaction is guaranted to purchas- 
ers. 

This company is also engaged in the construction of 

PRIVATE TELEGRAPH LINES, 

which are put up in the best and most substantial manner, 
and upon very reasonable terms. 

Favorable arrangements will be made with lino construct- 
ors, telegraph employes, etc., for the introduction ol these 
instruments. 

For furthor particulars, terms, etc., apply to 

MERCHANTS' MANUFACTURING AND 
CONSTRUCTION COMPANY, 

40 Broad Street, New York. 

JOSEPH MOORE & SONS, 

ESTABLISHED 1820. 

535 & 537 China Street, 

Below Groen St. PHILADELPHIA, Pa. 

INSULATED WIRE MANUFACTURERS. 


INSTRUMENT AND OFFICE WIRES, 
FLEXIBLE CORDS, CABLES, 

HEAVY INSULATED LINE WIRE, 
RESISTANCE WIRE. 

WIRES OF EVERY VARIETY OF INSULATION 

J-JOME LEARNERS INSTRUMENTS. 

WITHOUT BATTERY. 

8ent by mail post r aid to any part of the United S.atcj, 
$4 76. 

Same instrument.!, higher resistance. for lines 1 to 16 mil ei, 
$5 60 by mail prepaid. 

Sec description in another column. 

L. G. TILLOTSON & CO., 

New York. 

'J'HE “SNAPPING FROG/' ~~~ 

Price, 25 Cents. 

The “Snapper Sounder," in its travels round the globe, has 
been remodeled by an ingenious Frenchman, and placed upon 
the Parisian market in the shape of a ft*o<j. The result of this 
metamorphosis was astonishing. Paris ran wild over this new 
sensation, and the “Snapping Frog" has proved to bo the 
most attractive novelty of the season, and they were sold in 
that city at the rate of 30,000 per day. Having no prejudice 
•gainst foreign ideas when good, 1 have arranged to supply 
my customers with this improved article. Telegraphero will 
oe especially delighted with it, the sound produced by its 
manipulation being equally diabolical with that of the cele- 
brated “Snapper Sounder,’’ while its convenient size and 
attractive appearance make it alike desirable as a pocket com- 
panion or an ornament to the desk. By taking advantage of 
the “ pauper labor of Europe," I am prepared to Bupply them, 
post-paid, on the following SLIDING SCALE t 

ti cants oach ; ft per half dozen, $t .50 per dozen. 

Send orden early. Satisfaction guaranteed. 

Address: R. W. POPE, 

Box 5 , 278 , New York. 


CHARLES WILLIAMS, Jr. 

(Established in 1866.) 

TELEGRAPH AND ELECTRICAL 
INSTRUMENTS, 

BATTERIES, WIRES AND SUPPLIES OF 
ALL KINDS. 

log Court Street , Boston , Mass. 

PRICES AS LOW AS LOWEST. 

WALLACE & SONS, 

MANUFACTURERS OF 

BRASS, COPPER AND GERMAN SILVER 
WIRE, also 

COPPER AND GERMAN SILVER 
in roll and sheet. 

Wc make ihc manufaciurc of Electric Wire a specialty — especi- 
ally the finci sizes of Copper for conduction, and (term an Silver for 
resistance purpo.es— guaranteeing the ccn Juctivity of the same in 
every instance to be superior to that of any other manufacturer in 
the market. 

WAREHOUSE, 

89 Chambers Street, N. F. 

MANUFACTORY, 

Ansonia, Conti. 

pjOME LEARNERS INSTRUMENTS. 

WITHOUT BATTERY. 

Soot by moil post paid to any part of the United 8Utes, 
*4 75. 

Same instruments, higher resistance, for lines 1 to 15 miles, 
$5 CO by mail prepaid. 

See description in another column. 

L. G. TILLOTSON & CO., 

New York. 


^ESTERN ELECTRIC MANUFAC. CO., 

120 KIMZIE STREET, CHICAGO. ILL. 



PATEVT LEGLESS KEY. 

All the connections in this Key are on the top of the Ubl» 
It is not equaled for beauty of design, perfection of finish 
and completeness in its parts. 

It is convenient and durable. 

WESTERN ELECTRIC 
MANUFACTURING COMPANY. 

Philadelphia Aoency : C28 Chestnut St.. Phils., Pa. 

QEO. H. BLISS & CO., 

220 Kinzie Street, CHIC.\GO, 111. 


Telegraph instruments and supplies in great variety, of the 
latest patterns and highest finish. 

Prices always as low as the lowest. 

The usual twenty per cent, discount is still allowed on In- 
struments of cur manufacture, when remittance oocompaniefl 


order. 


GEO. H. BLISS & CO. 


$ 5.00 ONLY > 


PREMIUM LEARNER. 


ONLY 



Knowing the demand for cheap and reliable Learners’ Apparatus we have put forward the above Phemium Instrument at 
the remarkably low price of $5.00 when the money accompanies the order. 

This Outfit comprises our Famous Giant Sounder and Mew Curved Key, all fall sized, (the same as those upon which 
the promium was awarded at the Centennial Exhibition) all substantially male, and placed upon a finely polished mahog- 
any base, together with one cell of Callaud Battery, office wire, chemicals and an excellent book of instructions. Boxed and 
shipped upon receipt of $5.00. 

We guarantee the instrument and outfit superior to any other ever offered to the public for the piicc, or money refunded 

PRICES : 

Complete outfit, $3.25 ; Cash in advance, $5.00. Instrument without Battery, $5.25 ; Cash in advance, $4.20 
Instrument without Battery, wound with fine wire tor lines one to fifteen miles, $6.25 ; Cash in advance, $5.00 
One cell Callaud Battery, $1.00 ; Cash in advance, $0.80. Galvanized wire per quarter mile, $5.C0; 

Cash in advance, $4 00. 

Please remit by Post Office money order or by draft. 

Agent for Caufornia : ) PARTRICK & CARTER, 

GEO. POMEROY, San Jose, Cal. j -g 8 South 4 th street, Philadelphia, Pa 

Digitizi . jyUjOOQlU 
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QO-OPERATIVE MANUFACTURING COMPANY, 

218 Pear Street , Philadelphia \ Pa. 

GREAT REDUCTION IN PRICES. 



CO-OPERATIVE LEARNERS’ INSTRUMENT “ IMPROVED.” 


:o: 

The above cut represents our •• Improved " Learners’ In^tnum ut, which comprises a lull dwd Rounder and Key and is 
without exception the cheapest and best Learners’ Instrument yet offered, there b DS n thing tnppj lb ut it. 

It is mounted ou a solid walnut Base, well seasoned, and (jives u loud, distinct, clear sound. 

This instrument is designed for schools of instruction in t ilegraphv. private telegraph lines and local circuits of tele- 
graph companies, but more especially for students at home, office or counting room practice. 

It can be made to work lrom a few feet to a circuit of twenty milea bj winding the magnets with floer wire, making 
coat of instrument one dollar extra. These instruments can be mounted a r -or • -nt . ■' all . n . n«- base,” or separate if 


desired. 

OUR TERMS : 

For Cash accompanying the order, this Instrument complete $5.00 

For Cash accompanying the order, Instrument without Battery 4.20 

When sent C. O. D., Instrument complete 6.25 

When sent C. O. D., Instrument without Battery 5.25 


Special terms to parties requiring several outfit;. Remit by P. O. Order or Registered Letter, by which you save re- 
turn charges and get the full benefit of the reduction cn instrument. 

SEND FOR PRICE LIST. 

2 1 8 Pear Street, Philadelphia, Pa. W. R. BALDWIN, Manager. 


WESTERN ELECTRIC 

MANUFACTURING COMPANY. 

Philadelphia Agency: 

628 Chestnut Street, Philadelphia, Pa, 

Mr. L>. H. LOUDERBACK has been appointed 
Eastern Agent of the 

WESTERS ELECTRIC MANUFACTURING COMPANY. 
Orders for ad descriptions of Electrical and Telegraphic Ap- 
paratus and Supplies promptly filled as above at home prices. 

A GREAT REDUCTION IN PRICES. 


The unequalled “ Phil Sheridan ” Telegraph In- 
strument. 

$6.50 Complete Outfit for Office or Learners. 



The above cut represents a beautiful little Sounder. It is 
made of the best material and highly finished. It has a heavy 
lever, lull sized magnets, and altogether is a first-class instru- 
ment. The magnets are wound with green silk insulated 
wire. 

Polished Rubber Covers, 50 cents Extra. 



You can sea at once that the above cut represents a first- 
class Key in every respect. It is highly finished, has large 
platinum points, strong lever, lriction circuit-closer, spring 
adjustment, etc. As a Learner's set they have no equal, as 
they are regular Telegraph Instruments, same as are used on 
all railroad and commercial lines. 

List of material which accompanies complete outfit. 

1 Sounder, i Full Sized Battery, 

1 Lb. Blue Vitriol, i Book of Instructions, 

1 Key, 1 Double Connector, 


1 Roll Wire. 

Price, by Express, C. O. D $7.00 

hen cash is sent with the order 6.50 

Phil. Sheridan Sounder, separate .... 4.00 

Phil. Sheridan Key, separate 2.CO 

Battery 1.45 


Money should be sent either by bank draft, Post-office 
order or by express. Either method is safe and can be 
sent at our risk. 

Every set waranted to bo just as represented and to give 
entire satisfaction. 

All kinds of Telegraph Instruments and Supplies constantly 
on hand at the lowest price. 

Goods wiU be sent G. O. D., or on receipt of price. Send 
stamp for Price List and Catalogue, which contains hundreds 
of recommendations for the Phil. Sheridan Instruments. 

F. G. MACK & CO., 

SUCCESSORS TO 

A. B. LYMAN & CO., 

6ft FRANKFORT ST., Cleveland, Ohio. 


E lectric pen and duplicating 
press. 



SIMPLE IN OPERATION, 

PERFECT IN WORK, 

UNRIVALLED IN SPEED. 
FROM 1,000 TO 7,000 COPIES CAN BE MADE BY THIS 
PROCESS FROM A SINGLE WRITTEN STENCIL 
It is the cheapest method of producing Circulars, Price 
Lists, Market Quotations, Pamphlets, Catalogues, Lawyers' 
Briefs, Contracts, Abstracts, Legal Documents, Manifests, Time 
Tables, Freight Tariffs, Labels, Letter and Bill Heads, Maps. 
Architectural and Mechanical Drawings. Bills of Fare, Music, 
Insurance Policies, Press Reports, Bankers’ Forms, etc. 

0,000 0 / these instruments are in use among Railroad and Telegraph 
Companies and prominent Business Firms. 

Send for samples of work and description. 

GEORGE H. BLISS, 

GENERAL MANAGER, 

220 to 332 Kinxie Street, Chicago, III. 
E. T. GILLILAND , General Eastern Agent, 

20 New Church street. New York. 

W. F. W HEELER , General Western Agent, 

142 La Salle street, Chicago, 111. 

D. H. LOUDERBACK, Agent. 

028 Chestnut street, Philadelphia, Pa. 
Responsible and Energetic Agents wanted to introduce the Appar - 
atus. 


TTHE LECLANCHE BATTERY. 

A (PATENTED.) 

This is the only one which 
is perfectly suitable for all open 
circuit work such as Electric 
Pell ringing, hotel and house 
annuneir.tors, burglar alarms, 
signals, laboratory experiments, 
etc., or wl.c.ever a battery is 
wanted which is clean, fiee 
from acids, always ready for 
u‘C, r nd does not consume 
when not in operation. 

It lasts without renew- 
al from SIX MONTHS to SEVE- 
RAL years, according to use. 

IT DOES NOT FREEZE, EMITS NO ODOR WHATEVER, 
and 

DOES NOT GET OUT OF ORDER. 

For these reasons it is the only snitablo and safe battery for 
bells, etc., in private houses wher3 the battery must be clean, 
reliable, and always ready for use. 

The elcctro-mctive power of Grove being 100, this is 75, and 
Daniell’s 50 ; or three cells of thiB battery are equal to four 
cells of the Daniells. 

Liberal discount to the trade. For circulars, prices, etc., 
send to 

The LECLANCHE BATTERY CO. 

No. 40 West 18th Street. 

Ox to L. G. Tilidtson & Co., Sole Agents, 
Philadelphia: 54 South 4th St., 8 Dey Street, 
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QHAELES T. CHESTER, 

MANUFACTURER OF 

Telegraph Instruments, 

104 CENTRE STREET, NEW YORK. 


BATTERIES OF EVERY DESCRIPTION 

For telegraph and electroplating purposes. 

BEST ENGLISH AND AMERICAN 
TELEGRAPH WIRE, LINE TOOLS, 
INSULATORS, etc., 

DIALS AND PRINTING INSTRUMENTS 

For private and municipal lines. 


THE MAGAZINE BATTERY. 

Excelling the Leclanche for all Open Circuit Work. 

Pocket Instrument for Measurements. 

We are now constructing instruments for measure- 
ment of currents that can be carried conveniently and 
safely anywhere. 

The instrument is the differential galvanometer, meas- 
uring accurately by tenths of ohms up to 512 ohms. 
The battery can be charged and discharged in a few mo- 
ments, and the entire set occupies less than one-tenth of 
a cubic foot. 

Price, complete, $ 42 . 00 . 


A LINE OF CHEAP MORSE APPARATUS. 

SOUNDERS $3 00 

W. U. KEY, Snapping Connections. 260 

NEW STYLE OF REGISTER (the European) BELAYS, 
BELL MAGNET8, and every description of Telegraph 
Goods, 

SINGLE STROKE CALL BELL 2 60 

— — 0 ■■■■ 

HOTEL ANNUNCIATORS. 

■ — o- ■ 

Chester's patent 

Non-Interference Street Signal Box, 

For Fire Alarm Telegraphs and 

ELECTRO-MECHANICAL GONG STRIKERS, 

For Railway Signals and Firs Alarm purposes. 


SOLE AGENT FOR THE 

WILSON ELECTRIC GAS LIGHTING COMPANY. 

■ o — 

CHESTER'S IMPROVEO CAUTERIZING BATTERY. 

For Physician? Use, 

ELECTRO-PLATERS' BATTERIES 

And Supplies qf every description. 


A T/nmraAT. DlBOOUNT TO THE TRAD!. 


SEND FON CATALOGUE AND PRIOK USTe 

P. a Bax 2768. 104 CENTRE ST. 


AMERICAN FIRE ALARM. 

▲YD 

POLICE TELEGAP H, 

GAMEWELL k Co., Pmopunoas, 

No. 62 BBOADWAY, VYW TOBY. 

J. W. STOVER, 

General Agent and Superintendent. 
L. B. FIRMAN, Chicago, Ills. 

General Agent for the West and Northwest. 
J. R. DOWELL, Richmond, Va. 

Special Agent for Virginia and North Carolina. 
J. A. BRENNER, Augusta, Ga., 

Special Agent for Georgia and South Carolina. 
L. M. MONROE, New Canaan, Conn., 

Special Agent for New England. 
ELECTRICAL CONSTRUCTION k MAINTENANCE OO., 

San Francisco, Cal., Special Agents for California, Oregon, 
and Nevada. 

This system of Fire Alarm and Polioe Telegraph, with a Cen- 
tral Office, or upon the 

AUTOMATIC PLAN, 

is now in operation in the following cities, to which reference 
is made for evidence of its great SUPERIORITY, VALUE and 
UNIFORM RELIABILITY ; 

Albany, N. Y. New Orleans, La. 

Alleghany, Pa. New Haven, Ct. 

Boston, Maas. Newark, N. J. 

Buffalo, N. Y. Omaha, Nebraska. 

Baltimore. Md. Philadelphia, Pa. 

Chicago, 111. Pittsburg, Pa. 

Cincinnati, Ohio. Portland, Me. 

Columbus, Ohio. Peoria, HI. 

Cambridge, Maas. Providence, R. L 

Charlestown, Maas, Quebec, L. C. 

Covington, Ky. Rochester, N. X. 

Detroit, Mich. Richmond, Va. 

Dayton, Ohio. Indianapolis, Ind. 

Elisabeth, N. J. St. Louis, Mo. 

Fall River, Maas. St. John, N. B. 

Fitchburg, Maas. Springfield, Maas 

Hartford, Conn. San Francisco, CaL 

Jersey City, N. J. Savannah, Ga. 

Louisville, Ky. Syracuse, N. Y, 

Lawrence, Maas. Troy, N. Y. 

Mobile, Ala. Toledo, O. 

Montreal, Canada. Toronto, Canada. 

Milwaukee, Wis. Washington, D. C. 

New York City. Worcester, Maas. 

Lynn, Maas. New Bedford, Maas. 

Lowell, Maas. Bridgeport, Conn. 

The distinctive features of these systems of 

FIRE ALARM AND POLICE TELEGRAPHS. 


Pint — The AUTOMATIC SIGNAL BOXES, the simple electro- 
mechanism of which enables anyone— even a child— to give an 
instantaneous, general and definite alarm of fire. 

Second — The AUTOMATIC REPEATER, through which the 
apparatus may be distributed in a combination of circuits, 
and the entire system successfully worked, without constant 
personal attention of either operators or watchman. 

Third — The ELECTRO- MECHANICAL BELL STRIKERS, 
adapted to prodnoe the full tone of the largest church or tower 
bells. 

Fourth— The ELECTRO-MECHANICAL GONG STRIKER, for 
hose and engine-houses, by means of which the location of the 
fire ia instantaneously communicated to the members of each 
fire company. 

These features combined form the 

ONLY PERFECT, COMPLETE AND RELIABLE -SYSTEM 

or 

FIRE ALARM TELEGRAPH IN THE WORLD. 

Messrs. GAME WELL k OO. are the owners of the original 
FARMER AND CHAN Ni NO PATENTS , one of the moat 
important of which has just been extended for seven years. 
Daring the past seventeen yean they have epared no expense 
or efforts to secure improvements, and the systems are now 
covered by 

MORE THAN TWENTY PATENTS. 

The introduction and operation of the 
AUTOMATIC SYSTEM 

involves so little expense, compared to the benefit which it 
oonfers, that even small communities can profitably adopt and 


The co-operation of TELEORA PHERS in securing its introduc- 
tion into their localities is cordially invited, 
and their efforts will be duly appreciated 
and compensated. 

Any information desired in regard to the above system will 
be cheerfully and promptly furnished on application at the 
office. 

A pamphlet, setting forth more fully Its advantages and su- 
periority. has been printed, and will be supplied to Municipal 
Authorities and others Interested in Fire Alarm and Polioe 
Telegraphy, upon application •% above. 
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BISHOP GUTTA PERCHA WORKS 


^22, 424 k 426 East 25th St., N. K 



S. BISHOP, Proprietor. 

ONLY AMERICAN MANUFACTURER 
or 

PURE GUTTA PERCHA GOODS. 

xy not 

UNITED STATES. 

Have on hand and make to order 
SU BMARIN E TELEGRAPH CABLES, 

INSULATED WIRES, for 

TELEGRAH AND ELECTRIC USE, and for 
BLASTING AND MINING PURPOSES, 

in every variety desired. 

A a an Insulation for Telegraph Cables and Electric Conduc- 
tors Gotta Pkbcha has been universally adopted by all scien- 
tific and practical Electricians and Manufacturers of Telegraph 
Cables and wires in this country and Europe, and has sus- 
tained, with increasing confidence in the superiority, the 
practical teat of over twenty yean’ general use. 

The Proprietor would say to all parties desiring 

SUBMARINE TELEGRAPH CABLES, 

that he will guarantee to make and deliver at his Factory assy 
style of Cable, Insulated with Gulta Percka , as low as they can 
IMPOST Cable of the same style and quality. 

ORDERS RECEIVED AT THE FACTORY. 

Messrs. L. G. XILLOTSON & CO., 

8 Dey Street, New York, 

54 South 4th Street, Philadelphia, 

22 West 4th Street, Cincinnati, 

have been appointed by me GENERAL AGENTS for the sale of 
any Telegraph Gable or Wire manufactured at the Works in 
I* New York, at Factory Prices, delivered, in New York. 

JOHN THORNLEY, 503 Chestnut Street, 

Philadelphia, Pa., 

has been appointed Agent for the sale of any and all goods 
manufactured by me, at Factory Prices, delivered in New 
York. 

Any goods of my manufacture (except Telegraph Goods), 
are for aale in New York, by 

H. G. Norton & Co., 26 Park Place. 
Rubber Clothing Co., 363 Broadway. 

D. Hodgman, 27 Maiden Lane. 

Shepard <fc Dudley, 150 William Street. 

Address all communications to 

S. BISHOP, 

OFFICE AT FACTORY. 


Smith k Vaydky Horne*. Printers, 181 William St. 
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T» MW WMTBBN UNION OFFICE AT PHIL- 
ABELPHIA, FA. 

About two years since the neoeseity of providing 
more appropriate accommodations and additional 
room for the large and rapidly increasing business of 
the Western Union Telegraph Company at Philadel- 
phia became so urgent, that arrangements for that 
purpose were initiated and pressed forward as vigor- 
ously as possible. The desire and expectation was 
to have everything settled and in good working or- 
der at the opening of the Centennial year, which was 
to witness such an enormous influx of visitors. 

The first step taken was to lease ample space in 
the magnificent new building oi the Mutual Life In- 
surance Company of New York, at the northeast cor- 
ner of Chestnut and Tenth streets. The premises to 
be occupied were fitted up in handsome style, and 
the apparatus to be used was all put in new, and 
much of it specially manufactured for the purpose. 
It was designed to make the Philadelphia main of- 
fice a model office, and its occupancy was looked for- 
ward to with pride and pleasurable anticipations by 
all concerned. While these preparations were being 
made, poles were being put up for an entire new 
line through the city, on which all the wires were to 
be carried to the new office. There was no objection 
made or anticipated until after these poles had been 
erected, and were ready to receive the wires. Then 
it was suddenly discovered by certain parties that 
the poles were very objectionable, and an injunction 
against using them, until the permission of the City 
Council could be had was obtained. There the mat- 
ter has rested until this spring, when the legal diffi- 
culties and obstacles interposed having been remov- 
ed, the Company was allowed to go on and complete 
its work, and Philadelphia to have a telegraph office 
worthy of the city, and creditable to the foresight 
and enterprise of the Western Union Telegraph 
Company. 

The new office was occupied for business for the 
first time on the 8th inst, on which day the head- 
quarters of the Company were transferred, the wires 
connected, and the employes removed from the din- 
gy and dilapidated quarters which had been so long 
and latterly unwillingly occupied, to the handsome 
and spacious accommodations which have been pro- 
vided for their future occupancy. It is needless to 
aay that they are all highly delighted with the 
change. 

The new location is the most central for business 
purposes in the city, it being between the new Post- 
office and municipal buildings, both in process of 
erection, and in the neighborhood of the largest 
hotels, and mercantile houses. The building 
is a very large and handsome one, and makes an im- 
posing appearance from the street The arrange- 
ments for lighting and ventilation are as perfect as 
they oould be made. The edifice consists of a spa- 
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cions cellar, high basement, three stories and a lofty 
mansard roof; and has a frontage of 58 feet on Chest- 
nut street and 165 feet on Tenth street The exte- 
rior of the building is a light, handsomely cut gran- 
ite, and presents an appearance of solidity and ex- 
cellence, enhanced by the evident superiority of ma- 
terial and workmanship. The building is construct- 
ed entirely of stone and iron, and is thoroughly fire- 
proof throughout 

Lack of space will prevent a more detailed descrip- 
tion of the building itself; and we will proceed to in- 
troduce the reader to that portion of it occupied for 
telegraphic purposes, in which he will be more espe- 
cially interested. The basement and sub-cellar, a large 
room on the third floor, and the upper floor or man- 
sard roof of the structure have been leased by the 
Company, and it is thought that sufficient space has 
been secured to accommodate the increase of the 
business for years to come. 

The Receiving Office is in the basement, and is 
entered by wide and handsome doors from Chestnut 
and Tenth streets. The room is fitted up with wal- 
nut and presents a neat and elegant appearance. The 
partition which separates the employes from the pub- 
lic, is of walnut surmounted by figured glass panels. 
Around the whole of this there is a projection or shelf; 
which serves as a desk, which customers use for writ, 
ing messages, etc. Within the space behind this par- 
tition are located the Receiving, Money Transfer, 
and Delivery Departments, each of which has been 
assigned ample space for the transaction of its busi- 
ness. In the rear of the Receiving Office is the wait- 
ing room of the messenger boys, with a private en- 
trance thereto on Tenth street 

The Receiving Office connects by five pneumatic 
tubes, one from the cashier's desk, two from the 
general receiving office, one from the delivery depart- 
ment, and one from the money transfer department, 
with the operating room. Messages and communi- 
cations are by this means instantaneously transmitted 
and any delay avoided. Speaking tubes also con- 
nect the different departments. 

Ascending from the Receiving Office we next come 
to the office of the Supt. of the District, Mr. James 
Merrihew, under whose supervision and direction 
all the changes in the lines and offices in Phila- 
delphia have been made. His office occupies the 
large front room whioh has been leased on this floor, 
and is, by an ingenious arrangement of closets serv- 
ing as a partition, divided into two apartments. The 
rear room is occupied by Mr. Memhew’s clerks, and 
the front room is his private office. These offices are 
plainly but comfortably and substantially fitted up. 

Above the third floor we come to the Mansard roof, 
which is really the fourth floor of the building. On 
the Chestnut street front of this floor is located the 
operating room, which to telegraphers will possess 
more interest than the other departments. The 
operating room has a lofty ceiling, is 50 by 58 feet, 
fronting on Chestnut and Tenth streets. This room 
has been elegantly fitted up and provided with every** 


WHOLE NO. 227. 


thing requisite for the convenient despatch of busi- 
ness. The ventilation is all that could be desired. 
The air is delightfully pure, and it must be much 
more healthy for those employed than the old office 
with its low ceilings and close atmosphere. It is 
warmed by steam from ten radiators, and the viti- 
ated and impure air is constantly and rapidly re- 
moved by several large exhaust shafts. Several of 
these shafts of ample dimensions extend through 
and ventilate the whole building. 

The operating room has been fitted up with new 
tables made expressly for it These comprise five 
divided into four compartments, four into six, six 
into eight, and two three-compartment tables, espe- 
cially for repeaters. These tables not only provide 
for the lines already in operation, but for additions 
which will be made from time to time. There are now' 
in use in this office 2 sets of quadruplex, 3 sets of 
duplex, 2 of Phelps' Motor Printers, which are to be 
quadruplexed, 57 sets of Morse instruments, and 6 
sets of repeaters. There is also used for copying 
messages a motor press, also invented and manufac- 
tured for the company by Mr. O. M. Phelps. 

A very large and handsome new switch, manufac- 
tured at the shop of the Western Union Company in 
New York, is placed at the right of the room. This 
switch is made in four sections, each of which will 
accommodate forty-four wires. The connections are 
nickle plated, and the general appearance is highly 
creditable. 

There are 41 operators employed in the office. Mr. 
Heber C. Robinson is the Manager, assisted by Mr. 
Geo. W. Porter, as assistant manager; Mr. John £. 
Zueblin as night manager, and Messrs. F. W. 
Davis and Geo. Merrihew as chief operators. 
Above the operating room in the tower, which is 
reached by a spiral staircase, are kept all the locals 
used. In the rear of the operating room is an 
ante-room, in which a number of wardrobes have 
been built, one of which is arranged for the exclu- 
sive use of two day men and one night man, each 
having a key. 

In the rear of this ante-room is the bookkeepers* 
and clerks' department, which is fitted up with 
desks, tables, shelves, etc., and every convenience 
required to facilitate their business. Over this, reach- 
ed by spiral stairs, is an apartment for storing the 
originals of messages, etc., whioh are required to be 
kept for a time. 

Ascending to the roof; all the wires centering at 
this office are brought up from the poles and house- 
tops on to iron frames, upon which the insulators are 
arranged. This forms a perfect net-work, but all 
are systematically arranged and properly insulated. 
There are now run upon these frames 75 wires from 
the south, 72 from the east, and 78 from the north. 
These are all carried into the tower, and each is con- 
nected with a lightning arrester, and from these are 
carried down to the switch-board in the operating 
room upon cables. 

7 ^i£| addition to the Western Union Wires, the wires 
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wheel o o' and it prevents the prickers from touohing 
the edges of the hole either in rising or in falling ; 
the paper is, therefore, quite undamaged by its pas- 
sage through the instrument and the same strip 
may be passed through any number of times. By 
means of a centrifugal friction governor, the speed 
may be readily adjusted whilst the machine is run- 
ning. 

It is interesting to observe in this as well as in 
soveral other parts of the machine the practical ap- 
plication of true kinematical principles of freedom 
and con straint— a feature of design which is one of 
the most prominent characteristics of all Sir Wil- 
1 iam Thomson’s instruments. By aid 
of a “ geometrical damp*' the vulcanite 
plate W which carries the various con- 
tact springs can be removed for clear- 
ing and fixed again exactly in the right 
place by a single screw H. 

The punchers by which the paper is 
prepared are of various forms. They 
are conspicuous for the exactness of the 
spacing which they give, no matter 
what the speed of the punching may 
be. In one of them (Professor Jen- 
kin’s Power Puncher) the heavy 
part of the work is done by energy 
stored in a wound-up spring or raised 
weight, and all that the operator does is 
to touoh light finger-keys, which cause 
this energy to take, effect. For a full 
description of the details both of the 
Automatic Sender itself and of the 
punchers, the reader is referred to a 
paper in the Journal of the Society of Tele- 
graph Engineers , vol. v., 1877. 

Where the limit of the speed of sig- 
nal lies, not in the skill of the operator, 
but in the conditions of resistance and 
capacity of the line, as is the case in all 
long submarine cables, the Automatic 
Curb-Sender gives a great gain in speed. Experi- 
ments made with the imitation Atlantic cable in the 
Laboratory of Glasgow University shows this gain to 
be at least os great as fifty per cent To the practical 
telegrapher this is only one out of many advantages 
which the “auto-curb "has over the hand-key. It 
is now widely admitted that the automatic working 
of telegraphs generally is not only less directly liable 
to mistakes than working by hand is, but has also 
an indirect effect in preventing mistakes by making 
them more easily traceable when they do occur. 


Electrical Conduction. 


BT FIOP. R. C. XZDSIE. 


In the Fanners’ Institutes of last winter I spoke 
of lightning rods, their forms and oonstruotion, and 
endeavored to tell farmers how they could put up 
their own rods with a very large saving of expense. 
I stated that the highly artificial forms so generally 
in use, such as fluted rods, wire ropes, flat strips, 
etc., were not essential features of a good rod, and 
that of increase of conducting power. On this last 
statement a warm discussion arose, and Professor 
Henry, Secretary of the Smithsonian Institution, 
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The benefits of automatism, already so fully appre- 
ciated in the working of land systems, have now 
been extended to cables ; and this extension is cer- 
tainly not tnc least of the many services which Sir 
William Taomson and Professor Fleeming Jenkins 
have done lor submarine telegraphy.— 77i« Telegraphic 
Jourtvd. 


was quoted as authority for the doctrine of conduc- 
tion of electricity of high tension at the surface. 
Out of this came the correspondence and investiga- 
tion which I now present to you, beginning with the 
letters of Professor Henry, which he has kindly per- 
mitted me to use. 

Prot Henry's letters, with his final corrections, 
are as follows : 

Smithsonian Institute, ( 
Washington, March , 11, 1876. | 

Dear Sib In answer to your letter of the 7th 
inst, I have to say that the discrepancy which ex- 
ists as to the question whether electricity passes at 
the surface or through the whole capacity of the rod 
has arisen principally from experiments on galvanic 
electricity, whioh having little or no repulsive energy, 
passes through the whole substance of the rod, and 
also from experiments in whioh a very large quantity 


lowing arrangement : through a gun-barrel about 
two feet in length a copper wire was pa w e d , the 
ends projecting. The middle of the wire in the bar- 
rel was ooiled into the form of a magnetizing spiral, 
and the ends of the gun-barrel ware dosed with 
plugs of tin-foil, so as to make a perfect metalic con- 
nection between the wire and the barret On the 
outside of the barrel another magnetising spiral was 
placed, the whole arrangement being shown in the 
annexed sketch. 

A powerful oharge was now sent through the cop- 
per wire from a Leyden jar of about two gallons 
capacity. The needle within the barrel showed not^ 
the least sign of magnetism, while the 
one on the outside was strongly mag- ' 
netic. 

From this experiment, I conclude that 
a gas-pipe can convey an ordinary 
charge of electricity from the clouds as 
well as a solid rod of the same di- 
ameter. 

The repulsive energy of the electrical 
discharge at right angles to the axis re- 
mains of the same intensity as in the 
case of a statical oharge. This I have 
shown to be the case by drawing sparks 
of considerable intensity from a conduc- 
tor, one end of whioh was connected 
with the ground while sparks were 
thrown on the other end from a large 
prime conductor. This spark is of a 
peculiar character, for though it gives 
a pungent shock and sets Are to oom- 
bustible substances, such as an elec- 
trical pistol, it does not effect a sensi- 
tive gold leaf electrometer. The fact 
is, it consists of two sparks, the one 
negative and the other positive. The 
rod during the transmission of the elec- 
tricity through it is oharged -f* at the 
upper end and immediately in advance 
of this point it is oharged — by induction, and the 
electricity passes through it in the discharge in the 
form of a series of+ and — waves. 

Yours very truly, 

Prof. R. C. Kbdzib, JOSEPH HENRY, 

Lansing, Michigan. Sec, Smithsonian Inst. 

I 


S 


Smithsonian Institution, 

Washington, D. G, April 15, 1876. 

R, C. Kedzie , Lansing , Mich. : 

Dear Sib Your letter was reoeived by due course 
of mail, but a press of business connected with the 
preparation of the annual report for 1875 and the 
lighthouse board has prevented an earlier reply. 

I have now to say that as far as I know I am the 
only person who has made a special study of the con- 
duction of frictional electricity in regard to light- ^ 
ning rods. It has long been established by Coulomb 
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of frictional electricity is transmitted through a 
small wire ; in this case the metal is resolved into its 
elements and reduced to an impalpable powder. 

In the case, however, of the transmission of at- 
mospheric electricity through a rod of sufficient 
size to transmit the discharge freely, there can be no 
doubt that it tends to pass at the surface, the thick- 
ness of the stratum of electricity .varying with the 
diameter of the rod and the amount and intensity of 
the oharge. 

To test this by actual experiment I made the fol- 


and others that the electricity of a oharged conductor 
exists in a thin stratum at the surface, and this is a 
necessary consequence of the repulsion of electricity 
for itself, every particle being repelled from every 
other as far as possible. From this it was hastily as- 
sumed that electricity in motion also moves at the 
surface ; but this was an inference without physical 
proof until I commencd the investigation. I found 
from a series of experiments that frictional electricity, 
that is, electricity of repulsive energy, suoh as that 
from the cloudB, does pass at the surface, but that 
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pha me electiicUy, the kind to which Faraday, 
DaaieOs, De La Rive and others refer, passes through 
the whole capacity of the oonductor. This latter 
ket, however, was previously established by others. 
I farther found that whenever a charge of electricity 
in thrown on a rod explosively, however well con- 
aided the rod was with the earth, it gave off sparks 
fo the course of its length sufficient to fire an eleotric 
pistol and light flocculent substances. I also found 
that in sending a powerful discharge from a battery 
of nine (9) jars through a wide plate that no electric- 
ity passed along the middle of the plate, but that it 
kjs accumulated in its passage at the edges. 

Fifth all my study of this subject I do not hesi- 
tate o say that the plan I hAve given of lightning 
tods is the true one, and that a tube of a sufficient 
degree of thickness serves to conduct the electricity 
n veil as a solid mass, provided the thickness is 
isfflcient to give free conduction. A very heavy 
cfcarga sent through a wire frequently deflagrates it, 
but no discharge from the clouds, of which I have 
toy knowledge, has ever sufficed to deflagrate a gas- 
pipe of an inch in diameter. 

The plan of increasing the surface of a rod by 
inverting the metal into a ribbon is objectionable. 
It tends to increase the power of the lateral discharge, 
tad gives no increase of conducting power. 

Another fallacy is much insisted on, viz.: the 
better conduction of oopper than iron. It is true 
flat copper is a better oonductor of galvanic elec- 
tricity, which pervades the whole mass, but in re- 
gud to frictional electricity the difference in conduct- 
ing capacity is too small to be of any importance. 


Some may ask, what does it matter whether con- 
duction is at the surface or through the mass of a 
oonductor? Why not rest satisfied with the foot 
that a metallic rod will conduct electricity without 
questioning closely the path of conduction? To 
these questions I offer two answers : 1st, the forces of 
nature will still act whether we recognize them or not; 
they do not suspend their action because of our ig- 
norance ; gravitation did not wait for Newton to dis- 
cover its laws before it exerted its marvelous pull, 
which may hold a world in its safe path or overwhelm 
the luckless traveler with the thundering avalanche. 
2d, the use of a scientific fact may outcrop long after 
the fact was discovered. The principle announced 
by Christ, “ the truth shall make you free.” holds 
in science as well as in morals. To know and obey 
all of nature’s laws is the only path of safety ; to know 
that we may obey is the supreme satisfaction of the 
human soul. 

In entering upon this investigation I found in the 
text books only the results, and not the processes by 
which such results had been reached. As I had no 
access to the original papers, I was thus thrown upon 
my own resources for such investigation. Fortu- 
nately I had in Prof. Henry’s letters an outline of 
the investigations, by which he had reached his re- 
sults. I therefore took them as the starting point 
in my investigations and made them the basis of this 
essay. 

The experiment of Prof. Henry with a magnetizing 
spiral inside a gun-barrel is a very striking one, and 
at first sight it seems conclusive against the doctrine 
of internal conduction of electricity of hightenison. 
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bon is sufficiently good in regard to conduction, and 
vithstands deflagration better than oopper ; besides 
this, it is much cheaper. 

Yours truly, 

JOSEPH HENRY. 

Whenever I read these letters of Prof. Henry I am 
tfrnck with the great kindness of a man so eminent 
in science, who, amid so many and such weighty cares 
nd responsibilities, will yet take the time to write 
■Qch letters to one so little known as myself. They 
riford a striking illustration of the ennobling influ- 
ence of science upon her votaries. 

1 am painfally conscious of the rashness of one in 
tty position attempting to refute or even question a 
■eientiftc proposition advanced by Prof. Henry, but 
especially on a question to which he has devoted so 
rmeh time in original research and experimental 
ttv.stigation. Bat here is a question in science re- 
garding the path of conduction of electricity of high 
tension through a metalio rod. On one side we have 
tbe statement of Prof. Henry claiming that he is the 
only man who has given special attention to the path 
of conduction of electricity of high tension, who 
*10168 that conduction of this form of electricity is 
* surface of a conductor ; on the other side we 
We the statement of men distinguished in science 
^bo affirm that this, like other forms of electricity, 
is conducted through the mass of the conductor, and 
u not confined to the surface, as in the statical con- 
dition.* The question thus arises, what is the path 
of conduction In eleotrioity of high tension ? 


4 ^sdurtion.— In all cases where eleotrioity le in motion, 
vVttw tt be excited by chemical action, m in the voltaic 
PUe. or by friction, aa In the common electrical machine, the 
**** is conveyed by the entire thickness of the conductor ; 


I repeated his experiment 
and found the needle in 
the internal magnetizing 
spiral only very feebly mag- 
netic, while the needle in 
the external spiral was 
strongly magnetic. Can these results be explained 
in any way except by the assumption of surface or 
exterior conduction ? Two objects presented them- 
selves to the inference of exterior conduction from 
this experiment : 1st. The gun-barrel has a large 
amount of conducting material compared with that 
of the contained wire. The experiment was varied 
by substituting a large glass tube coated with tin-foil 
in the place of the gun-barrel, so as to make the 
amount of conducting material, external and inter- 
nal, more nearly equal ; on passing a strong charge 
of frictional eleotrioity through this combination, 
the needle in the internal spiral was strongly magnetic. 
The experiment was again varied as follows : a piece 
of inch gas-pipe 26 inches long was substituted for 
the gun-barrel ; in this a stout piece of copper wire 
(one-sixth inch in diameter), was inserted, the wire 
being coiled into a magnetizing spiral, and a steel 
needle being plaoed in the axis of the spiral ; on 
passing a charge from a battery of ten two-quart 
Leyden jars, the needle in the internal spiral became 
magnetic, but less strongly than that in the spiral 
in the glass tubeooated with tin foil. 

This raised the question whether the eleotricity 
which passes by the internal wire expended the 
whole of its magnetizing influence upon the needle 
within the spiral, or was a portion expended upon 


the charge is not confined to the surface, ss oceans when the 
power is stationery, and produoes effects by induction only. 
In the case of the voltaic current as well as in the momentary 
discharge of the Leyden battery, by far the greater proportion 
of the induction oocurs between one transverse seotion of the 
oonductor and the adjacent sections immediately before and 
behind it ; and but a small proportion of the induction, suffi- 
cient however to be distinctly manifest, is diverted to sur- 
rounding objects.— if iWer’i Chemical Pkfeics , pp. 404-5. 


the surrounding iron tube, whether gas-pipe or gun 
barrel? This question was submitted to experi- 
ment as follows : Two spirals having the same num- 
ber of coils were formed from the same piece of wire; 
in the axis of these spirals two needles os nearly alike 
as possible were placed ; one of these spirals was 
placed in a long glass tube (to insure more perfect 
insulation^, and this tube was placed inside a gas- 
pipe ; the other spiral was outside the gas-pipe and 
a few inches from it ; two ends of the wire were then 
made clean and bright, twisted together and capped 
with a brass bail ; the other two ends were also 
made clean and bright, twisted together, and con- 
nected with the outside coating of the battery of 
Leyden jars. 

Fig. 2. exhibits this arrangement. 

Here two perfectly equal paths were open for the 
passage of electricity, and if a charge were passed 
from -f to — the electricity would divide, and eq 3al 
amounts pass by each conductor, and the needle u 
both spirals would exhibit the same amount of mig 
netio intensity unless the iron tube exerts a modify- 
ing influence over the magnetizing power of the in - 
teroal spiral. The experiment was tried repeatedly, 
and uniformly the needle in the internal spiral 
was inferior in magnetic intensity to the needle in 
the external spiral usnally in the proportion of 2 to 6. 

We thus see that the conditions attending Prof. 
Henry’s experiment, instead of the simplicity which 
they at first sight seemed to have, were in fact quite 
complex. The intensity of magnetism developed in 
the needle in the interior spiral cannot be accepted 
as a true measure of the amount of electricity whioh 
passed through the interior wire. 

[ To be concluded in next number. ] 


Telegraph Wires Melted by Lightning. 

A very severe thunder-storm passed over London 
on the evening of July 5. Between eight and nine 
there came a very brilliant flash of lightning, follow- 
ed by a deafening peal oi thunder. Many people 
were stunned, and in several cases were found quite 
insensible. Immediately after it was found at Kil- 
bnm that the telegraph wires, running from the top 
of the Queen’s Arms to a house about 300 yards 
higher up the Edgeware Road, were struck by the 
lightning, and fell in red-hot fragments, varying in 
length from six inches to an inch, all along the road, 
a great deal of yellow smoke attending the fall of 
the wire. This shows that ordinary telegraph wires 
are not probably large enough to carry heavy strokes 
of lightning with safety. 


Muscular Contraction and Electricity. 


Muscular contraction is always accompanied with 
Electrical phenomena. The difference of electric 
force between two points of a muscle undergoes a 
diminution, which, according to Bernstein, precedes 
the contraction by one-one hundredth of a second. 
M. de la Roche has recently examined the electrical 
power of the human heart The electrodes consisted 
each of a plate of amalgamated zinc with a pledget 
of muslin saturated with sulphate of zinc at the low- 
er extremities. These were applied, one with its 
muslin wad opposite the heart on the left breast the 
other on another part of the chest, and connection 
was madewitli a capillar clectromoter. The mercury 
column executed a very distinct series of periodic 
pulsations, synchronic with the pulse. Each pulsa - 
tion marked the double movement of the heart. The 
result obtained, corresponded to one-one thousandth 
of a Daniell element. 
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To District Superintendents. 

Thb attention of District Superintendents is called 
to the following extract from Executive Order No. 
169, in regard to the use of the new requisition form 
No. 6, a. 

“Upon receipt of such requisitions, the District 
Superintendent will carefnlly examine each item, 
and strike out , in each of the three copies, such as are 
unnecessary. If there are any items which are proper, 
but require curtailment, he imU strike out the original 
figures and enter opposite thereto , in the column headed 
* As Revised the amounts allowed by him.” 

In many of the requisitions upon the new form, 
the above requirements have not been complied 
with. For example : Some Superintendents fill out 
the column headed “As Revised,” whether the orig- 
inal figures are changed or not. Others do not 
strike out the original figures when curtailment is 
neceqsary, but simply enter the proper amount in 
the column headed “ As Revised.” Others again do 
not strike out the items which they consider un- 
necessary, but indicate their disapproval by a dash 
opposite the item, in the column headed “As Re- 
vised.” 

Much trouble has been occasioned by these im- 
proper methods, and a strict compliance with instruc- 
tions is urged. 


Dangers of Submarine Telegraphs. 

Thx peculiar difficulties to which the maintain - 
ance of Submarine Telegtaphs is subjected are well 
known. From an item of news recently received 
from the coast of South America, it seems to these 
must now be added that of earthquakes. The cable 
from Callao, south, had been broken it was supposed 
by earthquakes, which had taken place and which 
bad done much other damage. 

This is a contingency which it will be difficult to 
guard against, but one which fortunately will not be 
likely to be of very frequent occurrence. 


UNION OF TELEGRAPHIC INTERESTS. 

Thx rivalry which has existed between the Atlan- 
tic and Pacific and Western Union Telegraph Com- 
panies for several years past, and which has been 
especially active during the last six months, has 
come to an end by an arrangement for future co-op- 
eration, which went into effect on the 21st of Aug- 
ust 

By the terms of that arrangement the two com- 
panies will continue their separate organizations as 
heretofore, and each will continue to maintain and 
operate its own lines and offioes, yet the gross tele- 
graphic receipts of both will go into a common fund, 
and be divided 12} per cent to the Atlantic and Pa- 
cific and 87} per cent to the Western Union Com- 
pany. The net receipts of each oompany, after 
paying current expenses and other liabilities, will be 
available for dividends to the stockholders. 

After the above arrangement was concluded the 
Western Union Company purchased the majority of 
the capital stock outstanding of the Atlantic and Pa- 
cific Company. 

The advantages of this combination of interests to 
the stockholders of both companies will be readily 
apparent, nor will it deprive the public of any tele- 
graphic facilities which they have heretofore enjoyed. 
The closing up of some offices which have been es- 
tablished not to meet any public demand, but for the 
sole purpose of enabling one company to draw bus- 
iness from the other, and connecting the wires of 
both companies with all the principal offices of both, 
will enable the wires of both to be practically 
worked as one system, whereby the transmission ot 
messages will certainly be facilitated in some de- 


co-operation between the Telegraph Companies 
the equalization of these rates. To do this en 
approximately, without too great an increase in boi 
rates, or too great a reduction in others, it will 
readily seen is a work of much difficulty, T 
officers of the two Companies have, however, agre 
upon the general outlines of a plan of equalizati 
which will be carried out as fast as the details can 1 
perfected. 

The first step is the extension of the 25 cent n 
in the territory east of the Mississippi River, fra 
25 miles, as heretofore, to a minimum of lofrOdj 
in an air line from each station. This will redo 
the rates between a large number of stations, 5, i 
and 15 cents. The next step fixes $1 as the nun 
mum rate between all stations east of the Miasiadp 
and Missouri Rivers. 

By this change a number of rates between static 
in Iowa and Missouri, and those in New Englm 
and the Atlantic coast, will be reduced $1, and afa 
a considerable number of rates between station* t 
the Southern, and several of the Northern aa 
Eastern States will be reduced 25 and 50 cents. 

The rate from New York, Philadelphia and Ball 
more, and intermediate stations to Cincinnati aa 
Chicago, will be 40 cents ; to Louisville, St Lost 
and Milwaukee, 50 oents. 

The rates between New York and Washmgtd 
Albany and Boston will remain at 25 cents. 

The local rates throughout New England and m 
State of New York will remain substantially as a 
present, except that a few will probably be advaned 
5 cents, while a larger number will be reduced fna 
30 to 26 oents. 


gree. 

The tariff of charges must necessarily be re-ar- 
ranged, and while some rates will be advanced in 
the heretofore competing territory, a larger number 
will be reduced, and the reduction will be greater in 
many cases than the advance in any. 

There being no longer any motive on the part of 
the agent9 of either company to draw business away 
from the other, it is to be hoped that the only riv- 
alry exhibited hereafter will be to see which can 
serve the public best, and that the employes of 
both Companies will strive as earnestly hereafter to 
promote the common interests as they have hereto- 
fore to advance that of the companies with whioh 
they have been respectively connected . 


Equalizing Tariff Rates. 

Fob several months past, three classes of rates for 
substantially the same distances have been in force 
throughout the territory occupied by competing 
lines. 

1. Rates between competing stations which, with 
few exceptions, have been 25 cents, without regard 
to distances. 

2. Rates between competing and non-competing 
stations, which have ranged from 25 cents to $1 ; and 

3. Rates between non-competing stations in the 
same territory, from 25 oents to $2. 

One of the first necessities of the arrangement for 
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These chuiges can hardly fail to give genaj 
satisfaction to the public. They indicate a diqw 
sition on the part of those charged with the maiu^v 
ment of the Companies to continue the policy inu 
gu rated by the Western Union ten years ago to gir| 
the public lower rates as fast as the increase of boi 
ness and of the facilities required for handbag I 
promptly would enable them to do so without ddq 
injustice to the owners of the property. 

Although these changes still leave the ni« 
throughout a portion of the Northern and East* 
cities somewhat lower than for corresponding h 
tances in the Southern and in a portion of 
Western States, yet it is to be remembered that tv 
section of country where the low rates prevail tdv 
the largest volume of business and yields much tki 
largest portion of revenue. 

In this connection, the following extract ot 
P resident Orton’s semi-annual report, submitted ii 
December, 1874, seems pertinent : 

“Such is my confidence in the growth of th 
telegraph business within the next few yean, that t 
believe it will be practicable for the Company W 
continue reducing the higher rates, and extendiif 
the distances to which the lower rates are appbe^ 
until we shall ultimately have but four rates for dsj 
messages, namely : 25 cents, 50 cents, 75 cents asf 
$1, and half these rates (excepting the lowest) & 
night messages, and that this result can be gradoaW 
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^mphshed without impairing the Company’s 
*7 to pay satinfactory di rid ends to the stook 

I 

Elrctricml Conduction. 

pi article on Electrical Conduction by Professor 
■zie, which is commenced in this number of the 
bewal or the Telegraph, and which will be com- 

r in the next number, will be found of interest 
Kedzie discusses the question with ability, 
think very satisfactorily demonstrates that 
Henry is in error in the conclusion that the 
ndnction of electricity of high tension is at the 
instead of through the mass of the oon- 


realize a profit from investments with parties en- 
gaged in suoh nefarious enterprises,, only exemplify 
anew the truth of the old adage that '* a fool and his 
money are soon parted.” 


Spiritual Telegraphing. 

Oub Texas correspondent, who in another column 
details his experience in mental or spiritual tele- 
graphic communication, established by means of a 
doorkey and a coin, presumably a nickel, appears to 
have opened up a new development of telegraphic 
possibilities. So far he does not seem to have ac- 
complished much, but, like all new discoveries, it 


ictor. 

he tfcuatfruplex nn British Telegraph Lines. 

Moans. Pbeecs and Fischer, upon their recent of- 
Qtl visit to inspect the operation of the telegraphs 
i this country were so favorably impressed with the 
udruplex system, in extensive and successful use 
pon the lines of the Western Union Telegraph 
ompany, that they desired to have it tested on the 
Irtish Government telegraph lines. Permission 
isving been obtained for such test from the Post- 
Ace authorities, Messrs. Gerritt Smith and George 
i. Hamilton, of the electrioians’ department of the 
empony, will sail in the Gunard Steamship^ Algeria, 
from New York, on Wednesday next, the 5th inst, to 
*t up and exhibit the apparatus in practical opera- 
tion on the English lines. They will take with them 
fbll sets of the apparatus for that purpose. 

We commend these gentlemen and their mission 
to the kindly consideration of their English brethren, 
•ad have no doubt they will receive a cordial wel- 
come. 


Swindling Schemes. 

We are continually in receipt of copies of circulars 
forwarded to telegraphic employes all over the 
cotmtr y by swindlers who make their headquarters 
this city, whioh propose to seoure fortunes to 
those who are favored with them. To make sure of 
tta good luck a preliminary investment of from 
006 to ten dollars is of course required. A pretend- 
ed firm of “ Bankers, Commission, Stock and Gold 
Brokers ” in new York, have apparently flooded the 
telegraph offices outside the city with circulars ex- 
planatory of a combination for operating in stocks in 
which investments can be made from one dollar up- 
wards, with an assurance of enormous profits. From 
an inquiry into the business of this concern we 
that it consists almost exclusively in mailing 
t^*« circulars and receiving the money of their 
Patrons. 

behave been repeatedly requested to expose these 
"schema ” by the victims. Persons with an ordin- 
al abate of common sense, should know without 
king told that they are unmitigated swindles, and 
the more cash they invest in them, by just so 
®wh will their finances be depleted. Reputable 
bouses engaged in legitimate business could not be 
educed to lend their names to suoh operations, and 
*bow who expect to be dealt Wife hope&tly, and to 


requires to be worked up, and there is no telling 
what important results may be obtained. His dis- 
covery has certainly one recommendation, it is inex- 
pensive and available to everybody, as it will 
scarcely be possible to patent it 

His telegraphic familiar seems to be rather of the 
prohpetic order, as becomes a higher intelligence, 
but perhaps may be brought down to every day 
work under more skillful manipulation. The tele- 
phone is nowhere alongside of this latest discovery, 
for it puts us in direct communication with intelli- 
gences which would find even the telephone too 
gross to be vibrated in response to its manipulations. 

We shall endeavor to await calmly and patiently 
the further developement of this great discovery. In 
the mean time the world must be satisfied to avail 
itself of existing methods of telegraphic communica- 
tion, with such improvements as inventors of more 
material appliances can suggest 


From the Telegraphic Journal 
Electricity and the Electric Telegraph , By Geobok B. Pres- 
cott. (New York : D. Appleton A Co.; London : E. A F. 

N. Spon, ChirlnR Cross.) 

Since the days when the electric telegraph was 
fairly established, the amount of literature which 
has appeared bearing on that subject and also upon 
electricity as especially applied to the working and 
maintenance of working of the electrio telegraph, 
has been by no means scanty ; yet the appearance 
from time to time of new works on the science 
which, as a rule, command a ready sale, shows 
that there is plenty yet to be written about electrici- 
ty and the electrio telegraph. 

The Americans, although they have ever been in 
the van as regards the practical working of the 
electrio telegraph system, have by no means kept 
pace with their transatlantic brethren as regards the 
literature of the subject. We say have hitherlo not 
kept pace, but the production of the work before us 
has gone far to wipe out this reproach, if it has not 
completely done so. 

Mr. | Prescott has produced a work of which the 
American telegraphists may well be proud, and 
which reflects the highest cerdit upon himself, both 
as regards the choice of matter whioh he has taken 
from foreign works and for the very excellent way in 
which he has put it together. 

It is no reproach to a book that it is very largely 
composed of scissors and paste work so long as this 
is well put together, and the book before us, as in 
deed Mr. Prescott states in the preface, is very 
largely indebted to the writings of foreigners. We 
think, however, that Mr. Prescott would have done 
a grao#fal action if he had, in a few more cases than 


he has, stated to what writers he owes the informa- 
tion he has so largely made use of. We, in several 
places throughout the book, have noticed that arti- 
cles whioh have appeared in this journal have been 
copied verbatim into the work without any acknowl- 
edgement of the source from which the information 
was drawn being mentioned. We notice indeed, 
towards the end, an acknowledgement of the ex- 
tract of Mr. Kemp's artioles on Resistances and their 
measurement from this journal, but at the earlier 
part we observe a full description of the Thom- 
son galvanometer, with plates, from the pen of the 
same gentleman, which also appeared in the pages 
of this journal, but for which no acknowledgement 
has been made, and also in one or two other cases 
we have found similar omissions. We do not think 
Mr. Presoott would have lost anything— rather the 
oontrary — by suoh admissions of his indebtedness 
in his exoellent work. 

Being of an American origin, the book naturally 
deals largely with American systems of telegraphy, 
but such matter by no means forms the bulk of the 
volume. As it is written rather with the view to 
impart information of the state of the telegraph 
system as a whole, this is not to be wondered at. 

The introductory chapters are of the kind common 
to books of this class, and deal with frictional elec- 
tricity, static induction, electrical machines, Ac. 
The ohapter on Batteries gives a very good descrip- 
tion of almost every kind of battery in use. The 
gravity battery, which is the almost universal form 
in America, is naturally very fully described. This 
element is met with in a great variety of forms ; we 
notice the Menotti (sic) of course amongst the num- 
ber, and wonder whether authors will be ever agreed 
upon the way of spelling this word ; we have certainly 
seen it spelled four wayB, viz., Menotti, Minotti, 
Menotto, and Minotto ; it would be interesting to 
know whioh is oorrect. 

We notice, in describing the Leclanohe battery, 
that Mr. Presoott speaks of the positive and negative 
poles of a battery as consisting of carbon and zino 
pistes, an expression whioh is hardly oorrect, and is 
misleading. 

We are glad to see that the expression “ intensity 
of a current has not been made use of, but that 
“current strength," which is a term that cannot 
mislead, is used ; indeed, throughout the work mis- 
leading terms, which are so often found in eleotri- 
o&l works, seldom occur. 

In the ohapter on apparatus for electrical measure 
ment, a section on wire gauges is introduced, in 
which the lack of uniformity in those employed by 
different manufacturers and countries is drawn at- 
tention to. It would be a great advantage if one uni- 
form gauge could be adopted ; but the conserva- 
tism which has prevented something practical being 
done in the matter still remains unyielding, and no 
move seems likely to be made in the matter, whioh is 
a source of inconvenience. 

A great deal has been said about the arranging 
and advisability of working several lines from one 
battery. On this point, at the conclusion of a ohap- 
ter in whioh the subject is very thoroughly dealt 
with, Mr. Presoott says ; “ It will be seen that the 
great waste of money in working many wires of all 
lengths out of one battery is not the most grievous 
loss; but that the injurious effects upon the practi- 
cal working of the wires, especially during wet 
weather, far outweighs it Few persons, we appre- 
hend, really know how much of the trouble which 
arises from this great evil of working so many wires 
from one battery is erroneously attributed to bad in- 
sulation and other causes.” These remarks, coming 
from one who is eminently qualified to judge upon 
the subject, are worthy of every consideration. 
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From the chapter on insulators we learn that 
glass is the favorite material employed in America, 
though it does not appear altogether to be a satis- 
factory one. Mr. Prescott agrees that the best mate- 
rial is the white porcelain so much used on the Con- 
tinent, and whioh, although more expensive, no doubt 
will eventually supersede both glass and brown 
earthenware. 

Although we should have liked to have gone 
through the book and pointed out, chapter by chap- 
ter, its many excellencies and few defects, space for- 
bids us to say more on the subjects of whioh the book 
deals in common with other works published on our 
own side of the Atlantic. 

Turning to the chapters which deal more particu- 
larly with the American forms of instrument, we 
are struck by the neat and compact form in 
whioh the instruments are made, and by the light- 
ness of the Morse keys, which seem to point to the 
rapidity and skill with which the American operator 
works. 

We notice that the American Morse alphapet 
differs from that employed in Europe and its 
dependencies ; but it is not found to cause any 
inconviences, in consequence, no doubt, of the 
isolated position of America from the rest of the 
world. 

Speaking of the closed circuit system, which is in 
almost universal use in America, it is stated that as 
many as forty stations are placed on one circuit, a 
great contrast to the European practice, where even 
on the least busy circuits six instruments are consid- 
ered quite a sufficient number. 

Mr. Prescott's description of the repeaters, so ex- 
tensively usedin America, is very interesting and 
clear, and shows well the extent to which ingenuity 
can be exercised to obtain any particular end. 

The duplex and the quadruplex systems naturally 
secure a very fair amount of attention, and here 
Mr. Prescott is quite at home, as several important 
improvements in the systems are due to his 
genius. 

In the portions of the work where the theoretical 
matter is dealt with, such as is involved in the test- 
ing of lines, etc., Mr. Presoott has shown that he is 
by no means a novice, but is thoroughly competent 
to impart information on such subjects. 

Here we must conclude, although the book well 
deserves to have its numerous points of usefulness 
brought prominently forward for the information of 
our readers, but space forbids more to be said, and 
we can only conclude by saying, that to the Ameri- 
can telegraphists especially, the book must prove of 
extreme value and interest, and English telegraph- 
ists will by no means make a mistake if they add it to 
their libraries, We think Mr. Presoott has done good 
service to the telegraph profession in general, and to 
the American branch of it in particular, by the care 
and trouble which he must have exercised in bring- 
ing out his excellent work. 


A Curious line of the Magnet. 

A curious utility of the magnet is mentioned in 
the Adelaide Register of June 14. A young lady sat 
down on a settee on which a needle had been care- 
lessly left It pierced her thigh, and totally disap- 
peared in the flesh. Medical men said that it could 
only be reached by a large incision, and concluded 
to leave it for a time, in the hope that it might work 
itself out. The pain, however, beoame so severe that 
the young lady was confined to her bed. So a mag- 
net was suggested, and a powerful one being pro- 
cured and applied, in four hours the needle reaohed 
the surface, raised and prortuded jtself through the 
skin, and was instantly extracted, had been in 
the flesh for three weeks. 


ELECTRICAL TRANSMISSION THROUGH THE 
EARTH. 

Chicago, III., Aug. 13. 

To the Editor of the Journal of the Telegraph : 

Ik the Telegraphic Journal has appeared an article 
on 1 ‘ Electrical transmissions through the ground' 1 
from notes of M. du Mon cel to the Paris Academy. 
In the article referred to are many allusions to “oxi- 
dation” etc., also to “telluric currents” generated 
by two metallic plates of different natures buried in 
the ground. 

The following is an account of a similar arrangement 
patented by Mr. 8. J. M. Bear, of Mitchell, Iowa, 
the patent for which was allowed January 3, 1877, 
published in a Chicago paper in March, 1876. 

“In the year 1859, on the 9th of August, there 
was granted by the United States a patent to Stan- 
islas Hoga, William Peter Piggott, and Septimas 
Beardmore, of Middlesex County, England, fbr an 
“Improved mode of Generating and Applying 
Electric Currents in Telegraphing.' 

The “invention consists in transmitting the eleo- 
tric current directly through and by means of the 
Earth, or natural body of water, using the line wire 
only for the return current.” 

Claim— “The application to telegraphic instru- 
ments of currents of electricity, produced from 
metals or substances arranged in the earth, or nat- 
ural bodies of water, in the manner and for the prop- 
erties and relations described.” 

Three years prior to the date of the above patent 
an obscure individual in the interior of Illinois in- 
vented a method of “receiving” and “transmitting" 
electric currents for the purposes of telegraphing 
(through the earth) without a return or line wire. 
The important discovery was not patented, and yet 
remains to be brought into public use by some en- 
terprising Yankee of an inquiring turn of mind, who 
may now be whittling at some valuable inven- 
tion in front of an inland country grocery. Who 
knows ? 

I published in a newspaper in Peoria, Illinois, in the 
winter of 1857, a statement regarding discoveries sim- 
ilar to those claimed to have been made by M. 
du' Moncel in his researches, with a prediction that 
the time would come when vessels in the ocean 
a ould communicate with each other telegraphically 
by electric currents passing through the earth or 
water. 

I claim for one Henry Nelson, (now deceased) the 
important discovery mentioned in the above extract, 
Mr. Nelson was then living near Galesburg, Illinois, 
and was the inventor of an electro-motor engine 
exhibited at that time, of which I was a part owner, 
but subsequently disposed of my interest to another 
party. Scientific gentlemen, or pretended scientists, 
opposed Mr. Nelson’s theory of telegraphing through 
the earth without wires, until he repented of having 
made the important discovery. 

My object in stating these facts through the Jour- 
nal of the Telegraph is merely to show that French 
or other foreign inventors are not always the original 
or sole inventors or discoverers of important inven- 
tions or principles. While giving foreigners full 
credit for all their progress in science, do not let us 
overlook or fail to show that American genius tri- 
umphs over all, and that to Americans and American 
inventors is the world indebted to-day for progress 
in science and practical attainments, 

Henry C, Strong. 


First Telegraphic hound Reader. 

New York, Aug. 20. 

To the Editor of the Journal of the Telegraph. 

Who was the first to receive telegraphic messages 
by sound, seems to be worthy of proof. 

As early as 1845-6 and 7 nearly all operators oould 
receive by sound the signal letters then in use \ tor 
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example, I may mention the signal of an office. If 
that was an S. H or P, any one oould count the dote 
and understand the signal. So it was with the 
abbreviations then used, such as “ 8 S S," meaning 
the end, or “ no more." 8. F. D. “stop for dinner:” 
8. F. P. “stop for paper,” and “OK" for all cor- 
rect, all of these, and many more I understood by 
sound as early as 1845. 

But the above are limited, and oannot be regarded 
as receiving by sound. 

The man that is entitled to the honor of first re- 
ceiving messages by sound as a business lies in a 
soldiers grave ! It was Edward H. Barnes. Bffisra 
any other man oould receive one hundred words by 
sound, and by that alone, he was adjudged a viola- 
tor of the Morse patent for receiving by sound with- 
out license, and sentenced to imprisonment and the 
payment of a heavy fine, and to lay in jail until the 
fine was paid. At my request, the court changed the 
penalty, to requiring a bond to do so no more. This 
was in October, 1848. In the autumn of 1847 Barnes 
received hundreds of messages by the click of the 
relay at Louisville before the registers were received 
from the east 

In September and October, 1848, Barnes received 
the market reports from the eastern cities every 
night until I had him arrested, and these reports, 
some times, reached a thousand words, including 
figures, fractions and cypher abbreviations ; these 
can be found in the Louisville papers of that date, 
and the proceedings in the Federal Court of Ken- 
tucky, above referred to, can be seen at my office. 

Tal. P. Shaftneb, 

78 A 80 Broadway. 


Nxw York, .dug. 27. 

To (he Editor qf the Journal cf the Telegraph. 

I bend you the following extract from the bool I 
am now completing “The Telegraph in America,” as 
my contribution to the inquiry “ who was the first 
sound operator." 

“Writing by sound was a prominent feature of 
the Morse patent and to whioh the alphabet was well 
adapted. There was a strong tendenoy to adopt it 
from the beginning, signals were always thus re- 
ceived. Professor Morse and Mr. Vail oould readily 
translate by ear brief conversations when slowly 
manipulated. Mr. Vail readily acquired wbai facil- 
ity he possessed of this character in the process of 
teaching the art and which for some time he prose- 
cuted at Washington at $25 for each pupiL Indeed, 
from the time when the first click of the magnet 
was heard in forming letters, the power to speak 
thereby was apparent. It seemed, however, to re- 
quire a higher class of intellect and a capacity for 
fine discrimination of sounds which was supposed 
to be not readily attainable. ( The companies deemed 
. the process dangerous. It removed the evidence of 
transmission, and prevented the ready detection of 
the sources of error in whioh the officers of telegraph 
companies felt their safety largely to consist By 
sound no such evidence was possible, and the cor- 
rect sender had no defence against the incorrect re- 
ceiver. To secure careful transmission, therefore, it 
was forbidden. Yet many of the early operators re- 
ceived messages by sound, while allowing the regis- 
tering machines to run and the messages to be re- 
corded in obedience to orders. Louis F. Zan t ringer, 
a quick and intelligent operator in the Washington 
office in 1845, readily reoeived in this way, but only 
an occasional experiment. Soon after Mr. Vail opened 
the Philadelphia office in the close of 1845, and th* 
public crowded the office in the second story of the 
Merchants Exchange, a broker known by the name 
of Bull Bridges, spent muoh of his time at the railing 
and u early as February, 1846, was able to oafeb flw 
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the contents of New York stock quotations from the 
wend of the instruments, and could wink them to a 
cos federate. Bull Bridges was, in feet, the first 
practical sound operator. It afforded him great 
amusement. 

Hr. E. F. Barnes a man of fine intellect, learned 
to operate in Utica, N. Y., in April, 1846, and 
on Hay 25, 1846, opened the first-office at Auburn, 
New York, and soon after became manager at Ro- 
chester. He early developed great facility in read- 
ing by sound and, with such ease, as greatly en- 
couraged its use. On May 1, 1847, W. 0. Buell at 
the Delav An House Albany, while Manager Carter 
was trying to get a message by paper, caught it by 
ear scarcely knowing how it came to him. Mr. 
Ten Eyck of the Evening Journal was present and 
made it the subject of an article so interesting that it 
was copied the world over. In 1849, when the Co- 
lumbian, which Barnes had invented to supersede 
the Morse instrument in Kentucky was enjoined by 
the Court, Barnes went to Nashville and took mes- 
sages by sound until arrested for contempt, the 
Court recognizing reception by sound as an essential 
part of the invention of Prof. Morse. By that time 
a number of the operators could receive by sound as 
readily as Barnes, notably James Leonard of Louis- 
ville, Kentucky, Anson Stager and George Dnrfee of 
Cincinnati, and many others. It was still however, 
very generally repressed by executive order and only 
came to be adopted when experience proved that the 
ability to receive in this way was easy of attain- 
ment, and that reoeption by sound was physically 
easier, more rapid, less subject to error, and messa- 
ges more certain of reoeption thereby.” 

James D. Reid. 


Utica, N. Y. Aug. 23. 

7b the Editor of the Journal of the Telegraph : 

It isn’t of much consequence who was the first 
sound reader, but I can go back of 1848, and beat 
Mr. Haskin’s statement in the Journal of the Tel- 
egraph of May 16. 

In November, 1847, I was a student in Utica, N. 
Y., and copied long portions of the press reports by 
sound, the first time, to the astonishment of the 
manager, Mr. Henry F. Makepeace. In Deo., 1847, 
I went to Hudson, N. Y., to take the office, and did 
most of my receiving by sound. I don’t claim to be 
the oldest sound reader either. I think there are 
now a good many others who oonld, and did, before 
November, 1847, read by sound. 

Geo. E. All®?. 


New Madrid, Mo., Aug. 14. 
Tothe Editor of toe Journal of the le t egraph : 

In your issue of July 10th, I find an article signed 
“Gusa,” in which he states, that in a conversation 
with me, I mentioned the fact thftt a brother of mine 
was the first reader by sound. He is mistaken. It 
was a brother-inlaw, Edmund F. Barnes, who at the 
time was an operator in the Rochester office. As 
near as I can remember it was in ’45 or '46, that he 
fint acquired the art. By correcting this mistake in 
the name, you will oonfer a favor. 

J. H. Bancroft. 


Monthly Meeting of the Chicago Electrical 
Society. 

Chicago, III., Aug. 21. 

7b the Editor of toe Journal of the Telegraph. 

The regular monthly meeting of the Chicago Elec- 
trical Society was held in the rooms of the Electrician 
tf the Western Union Telegraph Company on Thurs- 
day evening, August 16th. 

About 40 members were present. 


One new member was received. 

Owing to the occupation of the members of the 
society in consequence of the extra work caused by 
the strikes and labor troubles, we were unable to 
make such preparations for this meeting as was de- 
sired and intended, but notwithstanding the exer- 
cises were very interesting, though not so scientific in 
their character as upon some former occasions. 

Mr. John Desmond read a highly interesting paper 
entitled “ Reminiscences, ” giving a vivid account of 
his early telegraphic experiences in 1849, and later, 
when the electric telegraph was first being brought 
prominently before the business public. While all 
present were folly aware that great changes had 
taken place during the intervening years, probably 
none had so fully realized the importance of these 
changes in their relation to the operator as they did 
while comparing the experiences of oomrade Des- 
mond With their surroundings to-day. And it oc- 
curred to at least one present, that this paper in a 
condensed form would prove very profitable read- 
ing to our entire Journal of the Telegraph family. 
It seems impossible to contrast the duties, salaries 
and general experiences of that early though not dis- 
tant day, with the comparatively comfortable situa- 
tions we now enjoy, and not realize that things are 
not nearly so bad with us as they might be. 

Mr. C. C. Haskins followed Mr. Desmond, with a 
short chapter from his mental log-book, going back a 
year earlier, to a time when the good people of Buf- 
falo were endeavoring to demonstrate the impracti- 
cability of the Electric Telegraph. 

Mr. Haskins is a very pleasant speaker, and with a 
subject so interesting to his hearers, had no diffi- 
culty in retaining their closest attention. 

President F. W. Jones gave a brief illustrated 
description of the Duplex system from its earliest 
inception to the present day. Owing to the lateness 
of the hour, he deferred an intended explanation of 
the Quadra plex and Multiplex systems to another 
time. 

The President announced that partial arrange- 
ments had been made for the organization of a class, 
composed of such members of the society as wished 
to thoroughly acquaint themselves with the latest 
improvements in telegraph instruments and appa- 
ratus. Iu answer to an inquiry he stated that if desir- 
ed two classes would be formed, one for the day and 
one for the night foroe. After which the meeting 
adjourned. 1C. W. 


How Duplicate Addresses should be Counted— 
Unnecessary Office Messages, etc. 

Muscatine, Iowa, August 23. 

7b the Editor of the Journal of the Telegraph : 

Is “John Smith and Henry Smith” or “John 
Smith or Henry Smith ” properly speaking one 
address, and to be forwarded free as such ? 

I do not so consider, and should require payment 
for the “or” or, “and” Henry Smith, three extra 
words. 

“The number of office messages unnecessarily sent 
cannot be fully realized. For example, messages 
aie frequently sent to be delivered to persons living 
in the country. 

The office at whioh the message originates instead 
of giving the necessary information and instruction 
for delivery following the address, sends an office 
message for which the company receives no pay. 
Why this instruction should not follow the address 
and be checked as extra words, I fail to see, and I 
think, if fully ventilated in the Journal of the Tele- 
graph, much unnecessary and unprofitable waste of 
time in the use of lines for sending these would be 
saved. 

i 


Again some, to my knowledge, do not con si 
answers to queries published in the Journal 
Telegraph as instructions, and only regard f I 
when in the form of an executive order. V 
these matters have been referred to in the -s 

of the paper, but the practice still remains e. 

Our correspondent is wrong in regard t ..ing 
and charging for messages with duplicate addresses. 
If the message is addressed to John Smith “and ” 
Henry Smith, it should be charged with double tolls, 
and a copy delivered to each. If to John Smith 
“or” Henry Smith, no extra words should be 
charged for, and only one copy of the message 
delivered. 

He is correct in regard to the practice of sending 
unnecessary office messages. Instructions for de- 
livery, outside of the regular address of the message, 
should be forwarded with the message and paid for. 

It has repeatedly been stated in the columns of 
the paper, that answers to queries and instructions 
given through the Journal of the Telegraph, in ab- 
sence of an executive order are authoritative, and 
should be followed in cases where they apply. 

Editor Journal of the Telegraph. 


How Messages should be Cheeked. 

Ofbuxa, Ala., Aug. 20. 

To toe Editor of toe Journal of the Telegraph. 

The following will show the form of checking mes- 
sages years ago. 

Opelika, Ala., Aug. 20, 1877. 

To John Brown. 

Homer, La., via Minden, La. 

When will yon return home? 

Jko. Smith. 

5 op 1,00 A 50 paid. 

Homer, La., Aug. 20, 1877. 

To Jno. Smith. 

Opelika, Ala., 

I wiR return this week. 

Jno. Brown. 

5. op 1,00 A 50 collect 
Via Minden, La. 

Of late it is getting to be customary to trnsmit the 
word “ paid ” or “ collect ” first instead of the fig- 
ures. In all double checked messages I think the 
old way should be adhered to, as there is less lia- 
bility to err than by the present method. 

J. H. Purnell. 


Information Desired. 

Danville, Ya., Aug. 22. 

To the Editor of the Journal of the Telegraph. 

About eighteen months since I lost the use of my 
right arm, and have not been able to manipulate the 
key sinoe, but find no trouble in writing with pen 
or pencil. Will you oblige by inserting this, for, 
perhaps, some telegrapher has been likewise affected 
and can afford me information how I may obtain 
relief. C. P. Hill. 


Spiritual or Mental Telegraphing .— 1 The Tele- 
phone Outdone. 

PUYALLOP, W. T., Juty 17. 
7b the Editor of the Journal of the Telegraph : 

Recently sitting in my chair in my office, my in- 
strument being ent out at the time, I chanced to 
touch a door key to my tongue, my tongue was 
rapidly vibrated or deflected, giving my office call, 
D. Taking a coin in my band, striking the door l oy 
I answered “I II I— D. Who are you?” A Spi : f, 
was the answer. Question, “Where:” Answer; ‘ T n 
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Heaven.*' Question, “How will Russians come out :* 
Answer; “Tnrks will gain the day by the armed 
intervention of England.” Many other grave and 
amusing questions and answers were given. 

Now I entirely disbelieve in modem spiritualism, 
was entirely sober, and not excited, I wish to leam 
the cause of the phenomena from scientific men, if 
they oan explain it 

My solution is this : — That a brain nerve commun- 
icating with the tongue, the tongue receives and reg- 
isters these deflections and an involuntary answer is 
felt, not the result of thought, but correspondingly 
intelligent, amusing or modest, as is the question 
asked. 

Sound readers habitually grasp the next letter, 
word or sentenoe. To do this requires conoentric 
force, as it were forming a mental lens converging 
all attention on the filling word or sentence, which 
probably has something to do with the phenomena. 

M. Colviq. 

Agent W. U. Tdg Go. 


The Annoyance of “ Chartered Cheeks*' Overcome. 

Kenosha, Wis., August 20. 

To the Editor of the Journal cf the Telegraph : 

The expense and annoyance complained of by 
“D” of the Pacific Coast, respecting the running 
down of “changed check" errors, has been met, and 
I think overcome, by the Northwestern Telegraph 
Co., and in the way suggested by “ D.” 

Three or four years ago this company adopted a 
rule providing that in Ml collect messages the word 
“collect” should follow the signature, and be 
counted in the check, but not charged for. Thus, a 
collect message containing 10 words is checked as 11 
words. 

Sinoe the adoption of this rule, the old and oft- 
repeated excuse, “The message came paid,’* or was 
“ sent collect" doesn’t work, and the check errors 
are more easily traced, and the responsibility estab- 
lished, than when this excuse was so easily made, 
and so difficult to dispute. Some such rule, if put 
into practice by the W. U. Co., would save much 
postage and correspondence, and toould pay.. 

Edwabd Cubby. 


GENERAL INFORMATION. 

Lex. — Please give your opinion aa to how the following 
words should be counted. I contend that they are contrac- 
tions and should therefore be regarded as one word each. 
" Nightgram," " Wiregram," "Cablegram.” 

They should be counted as one word 

E. C. Htevess. — A. B. sends message to C. D. subsequently 
A. B. leaves town and telegraphs to operator " forward answer 

to my message to X ” tig., A. B. C. D. sends answer to 

A. B. care E. F., and operator delivers message to E. F. at the 

same time notifying E. F. that A. B. was in X , and had 

ordered the message forwarded there, E. F. pays for the mes- 
sage, opens it, and then orders it forwarded. A. B. claims I had 
no right to deliver it to E. F. How is it? 

If the direction was received to forward the answer before 
it had been delivered to E. F., the latter had nothing to do 
wtih it, and it should not have peen delivered to him. 

Gxo. If . Faux. — You will find on pages 99 and 102, of the 
Journal or the Txlxoaph for April 2nd, current volume, 
the Information you ask for. 

C. M.— 1. — Should social mes sa ges be sent D. H. for no reasons 
except that the receiver is an operator or officer of a company 
having the right to use the wires for business ? 2. Is a bat- 
tery in operating room injurious ? 

1.— Private and social messages are governed by Buie 46. 
2. Local batteries and gravity batteries generally are not in- 
jurious when kept in offices. 

James Hakxison.— The regular Morse alphabet, except in 
the United States, so far as we are informed, is used only in 
Canada and on the International Telegraph Company's lines 
in Cuba. In Europe a modification of the Morse alphabet, 
called the International, is generally used. 

C. — What words in a forwarded message should be counted 
as extra words ? 


See Buie 4. The words and figures denoting the original 
place and date of the message should be charged for. 

C. O. Flatxh. — Have not the information you ask for. 


®I«t S^Ifgtpph. 

THE SUBMARINE TELEGRAPH COMPANY. 

The report of the directors state that the receipts 

I for the six months ending the 30th of Jane last have 
amounted to £59,903, being £2,994 in excess of the 
corresponding period of the year 1876. There has 
been a Bmall increase in the expenses, but the result 
of the business for the last half year enables the 
directors to recommend a dividend at the rate of 
seventeen and one-half per cent per annum, and to 
carry over a balance of £833 to the next account 
The work referred to in the last report, in respect of 
the La Panne and Calais cables, hag been successfully 
completed, and the shore ends of those cables, are 
now landed in St. Margaret’s Bay. The land line in 
Jersey in connection with the submarine cable be- 
tween the Channel Islands and France has been re- 
newed, and the cost thereof, £447, has been charged 
against the revenue. 


Reduction or Telegraph Rates. Bad Condition 
or Military Telegraph Lines. 

T*he San Diego (Cal. ) Union states that a farther re- 
duction of rates has been made on the Military 
Telegraph Line. Ten word messages can now be 
sent from San Diego to any one of the following 
stations, for twenty-five cents currency, viz : Fort 
Bayard, Silver City and Ralston, New Mexico ; 
Goodwin, Camp Grant, Tres Alamos, Tucson, Flor- 
ence, Maricopa Wells, Phoenix, Wickenburg, Pres- 
cott, Stanwix, and Yuma, Arizona ; and Campo, 
California. The present condition of a majority of 
the wire-supports of the Arizona line is defective. 
The poles cannot be replaced from line receipts, as 
no fund accrues. No adequate appropriation for re- 
pairs or renewal has been made by Congress, and 
the outlook is that unless the California representa- 
tives unite with the Arizona and New Mexico delegates 
in influencing prompt legislation, the lines will fail 
to work from the decay of the poles. 


A New Railroad Telegraph Line. 

A new telegraph line has just been completed 
from Philadelphia to Atlantic City, for the Philadel- 
phia and Atlantic City R. R. Co. The line is 55 
miles long and has ten offices. 

This line was built under contract by Messrs. L. 
G. Tillotson & Co. of New York, under the personal 
supervision of Mr. Charles McLaughlin, who has 
charge of the branch house of the firm at Philadel- 
phia. The entire work, including construction of 
line, laying cable at Atlantic City, establishing ten 
offices, etc., was completed and delivered with ev- 
erything in working order in 17 days from its com- 
mencement. 


Another Linesman Killed by Lightning. 

In a severe storm of Monday, August 13th, J. A. 
Boyd, telegraph line repairer for the Air Line Railroad 
was struck and killedby lightning while repairing the 
wire near Longview, Ga. Mr. Davis, operator, who 
was ftgfliflting him, was severely injured by the same 
shock. They were engaged in putting a short piece 
of wire into the line, when the flash came and both 
were instantly prostrated. When Mr. Davis became 
conscious, Boyd was lying about ten feet from him 
on the edge of an embankment He was groaning 
a little. It was about fifteen minutes before Mr. 
Davis was able to render him any assistance, and 
during this time Boyd rolled down the bank some 


fifteen feet, and when he did finally reach him he 
was dead. It was raining very hard at the time. Mr. 
Davis was severely shocked by the same stroke, and 
suffered severely from this cause. 


A New Fire Alarm Telegraph Company. 

Mesbbs. Gamewell A Co. have sold the patents 
and good-will of the American Fire Alarm Telegraph 
Company to a new organization entitled the Game- 
well Fire Alarm Telegraph Company, of which 
Mr. L. G. Tillotson is President. 

The business will hereafter be carried on by the 
new company, whose office is at No. 8 Dey street, in 
this city. 


A Defaulting American District Manager. 

Walter W. Otley, late manager of the office of 
the American District Telegraph Company at No. 
270 West Twenty-third street, in this city, has proved 
to be a defaulter, and is a fugitive from justice. It 
has been discovered that he has been robbing the 
company, in a small way, for the last two years by 
falsifying the pay rolls of the messengers attached to 
his office. The whole amount of his stealings in this 
way, it is Btated by the officers of the company, will 
not exceed $200. He is a man about 45 years old, 
was formerly a conductor on the Long Island Rail- 
road, and had been in the employ of the company 
about three years. He has not yet been arrested. 


An Efficient Telegraph Superintendent. 

Teleobaph companies generally are to be congrat- 
ulated on always having the right man in the right 
place, when an emergency arises. During the ex- 
citement attending the riots. District Superintendent 
James Merrihew, of the W. U. Southern Division, re- 
mained in the Philadelphia main office uninterrupt- 
edly from Saturday, July 21st until Tuesday, July 
24th — a watch of over seventy consecutive hours. 
During a portion of this time he was closeted with 
Governor Hartranft, and his clear judgement not only 
saved much destruction to telegraph property, but, 
doubtless, averted many of the calamities which at 
one time were considered inevitable. Mr. Merrihew 
and the Governor were in communication with all 
parts of the State from the office at Tenth and Chest- 
nut Streets ; and, while the newspapers are extolling 
the promptitude and clear-headedness of Governor 
Hartranft, it would be wrong not to put on record the 
merits of his temporary and unassuming coadjutor. 
— The Operator. 


Preservation of Telegraph Poles. 

M. Tiveybat proposes to protect the portions of 
telegraph poles which are buried in the earth by 
sleeves of galvanized iron about 0*4 inch in thick- 
ness, covered with tar or red lead. The sleeves are 
imbedded in the wood of the post and extend some- 
what above the ground. Tar is applied to the upper 
joint so that no water can enter between the sleeve 
and the wood, and the lower part of the former is 
bent over the bottom of the post and covered with 
an iron cap. 


(From the Detroit Free Press.) 

Mere About the Hydro-Electric Telephone. 

To the Editor of The Detroit Free Press. 

W. U. Telegraph C^., Chicago, Aug. 16. 

I notice an article copied from The Free Frees 
describing another telephone called the hydny-oleo- 
trio telephone. It says “the entire instrument is 
perfectly simple in its construction, and the only 
wonder is that men of the first ability should have 
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labored so long and overlooked principles and facts 
with which they most have been familiar, and which 
appear to be the only avenue through which a suc- 
cessful solution of practical telephone communication 
can be reached.” 

I have no doubt the device described was unknown 
to Mr. Richmond, and he deserves credit as an orig- 
inal inventor. But the “principles and facts” had 
not been overlooked, as the writer supposes. Thou- 
sands of experiments in telephonic research have been 
made by myself and others that have never been 
published. Mr Richmond will find his hydro-elec- 
tric telephone accurately described by drawings and 
' specifications filed as a caveat in the Patent 0*ffice in 
1876 and renewed in 1877. Elisha. Gray. 


Electric Train Signals. 

A patent electric system has lately been intro- 
duced on the trains of the Philadelphia, Wilming- 
ton, and Baltimore Railroad. This system super- 
cedes the present bell and cord arrangement to com- 
municate with engineer, and also gives a continuous 
automatic alarm on the locomotive whenever any 
portion of the train becomes accidentally detached. 
The arrangement is also applied to freight trains. — 
Railroad Gazette, 


Brief Mention. 

Colonel R. C. Clowby, assistant general superin- 
tendent of the Western Union Telegraph Company, 
has returned to Denver from Georgetown, Central 
Idaho and other points in that direction. Colonel 
dowry has now traversed, and officially examined 
into the affairs of the extensive corporation of which 
he is manager in the West, all over Colorado and 
New Mexico, and expresses himself pleased with the 
condition of this branch of the service. There is 
probably no man occupying a position similar to 
superintendent dowry, who so completely masters 
every detail of his charge as he does, and the per- 
fection whioh marks the operation of the Western 
Union Telegraph Company in the West, is very 
largely due to his able supervision . — Denver Tribune. 

Col. Wm. H. Reynolds, of Providence, R. L has 
gone to England, it is said, for the purpose of organiz- 
ing a company to introduce the speaking telephone 
of Prot Bell. 

A branch offioe of the Western Union Telegraph 
Company has been opened in Butler Exchange, West- 
minster Street, Providence, R. I., whioh is in charge 
of Mr. Charles G. A. Peterson, formerly operator at 
Rocky Point, R. I. 

The American District Telegraph has been intro- 
duced in Fall River, Mass., in connection with the 
Western Union Telegraph Company. Several in- 
struments have already been attached, and orders are 
on band for fifty or sixty more. 

London Engineering says : 44 The electrical illumin- 
ation of the Lyons railway station is being completed 
They are now using twelve eleotrio lamps. This 
number will be enlarged successively to twenty-four 
lamps, fed with one light-producing and one light- 
distributing machine. It is believed that 22-horse 
power will gives power of 2,400 gas* lamps, using 100 
litres each per hour. 

The T\pton (Ind.) Times of August 16th, says 
We understand that on last Saturday during the 
storm at Kempton, the telegraph operator at that 
place failed to disconnect the wire from the battery, 
and the lightning struok the wire running into the 
office, tearing the battery to pieces and stunning the 
operator so badly that he was unoonscious for near 
an hour. 

It is reported that the Government is to build a 
signal s tation and observatory on the top of Ascut- 


ney mountain, in Windsor, Vermont, at a cost of 

$ 20 , 000 . 

It is proposed to connect Block Island with the 
rest of the world by telegraph. Petitions have al- 
ready been numerously signed to make a signal sta- 
tion at the new lighthouse on the south end of the 
island, and then lay a land line of telegraph to San- 
dy Point, or about where the old lighthouse stands ; 
from there lay an ocean cable to the nearest point on 
the Rhode Island coast, which is near Point Judith, 
and within six miles of Charlestown. 

Bell's Telephone has been placed upon a private 
line connecting the editorial room of the Cincinnati 
Gazette with the residence of the editor in Clifton 
and is said to work very satisfactorily. 

Lightning struck a hive of bees in Kansas the 
other day. The painful story is soon told. The 
misguided lightning came out of that hive quicker 
than it went in, and went off into space with its tail 
between its legs. Moral -Never pick a quarrel when 
you are not acquainted with the folks. 

Messages to Scittico, Conn., should be sent to 
Hazardville, instead of Thompsonville, Conn. 


Foreign Telegraphic Notes. 

According to a comparative return published in 
the New Zealand Government Gazette , 29,308, mes- 
sages, of the cash value of £16,357, were transmitted 
over the telegraph lines in that colony, during the 
quarter ended March 31st last; as against, 270,312 
messages, valued at £15,470, during the correspond- 
ing quarter of last year. The value of government 
messages transmitted was, £4,391 for the quarter 
last year, and £4,546 for the quarter ending March 
31st last. 

The report of the Cuba Submarine Telegraph 
Company, states that the gross receipts for the half 
year, including the balance brought from last ac- 
count, amount to £19 779, and the expenses to £5,- 
340, leaving a sum of £14,439, out of which the di- 
rectors have placed £4,625 to the credit of the re- 
serve fund, increasing that fund to £20,000. The 
balance, after providing for the preference dividend, 
will admit of a dividend on the ordinary shares at 
the rate of 8 per cent, per annum, and leave the 
sum of £414 to be carried forward. 

The number ef messages passing over the lines of 
the Cuba Submarine Telegraph Company, during the 
month of July, was 2,362, estimated, to produce £3,- 
000, against 3,004 messages, producing £2,791 in the 
corresponding month of last year. The traffic re- 
ceipts for the month of May, estimated at £3,900, 
realised £4,109. 

The last section of the underground cable, from 
Berlin to Mayence, has been laid at the latter town. 
This is the first long subterranean cable ever laid, 
the distance being about 600 kilometres. The wires 
are twisted together and covered with hemp and 
iron. The cost is, it is stated, about six times more 
than for the same number of overground wires. 
This makes the seventh underground cable between 
(Berlin and the Western frontier. 

The Eastern Telegraph Company ’s traffic receipts 
for the month of July amounted to £42,713, and to 
£31,076 in the corresponding period of 1876. 

The traffic receipts of the Direct Spanish Telegraph 
Company for the month of July amounted to £834, 
against £538 in the corresponding period of last 


pany for the month of July amounted to £9,943. and 
for the corresponding month of the proceeding year 
to £9,461. 

It is stated that the gain by duplex working on 
the Aden to Bombay cables, is from 75 to 95 per cent, 
on the traffic. Time lost in switch turning in sim- 
plex working, is saved in duplex working. A clerk 
is also saved at each station in the working of the 
two cables. 

A dvices from Callao to August 1st, bring nows o 
further destruction by earthquakes on the South 
Coast. The cable from Callao south had been broken , 
owing, it was supposed to the earthquakes . 

Messrs. Morton, Rose and Co., of London, an- 
nounce the payment, on September J, of the coupons 
then due on the Western Union Telegraph Six per 
Cent. Sterling Loan. 

The Western and Brazilian Telegraph Company 
have received information of the repair of the Tranp- 
andine Company’s line over the Andes, thus re-es- 
tablishing telegraphic communication with the West 
Coast of South America. 

The amount of telegraphic wire and apparatus ex- 
ported this year from Great Britain was £924,985 ; 
last year in the seven months £324,712. 

The earnings of the Anglo-American Telegraph 
Company, for the 16th of August, amounted to 
£1,440. 

It is stated that Mr. Hooper has bought from the 
liquidators of Hooper’s Telegraph Works, with the 
consent of the Masters of the Rolls, the company’s 
mortgaged property for £120,000. 

The death is announced of Col. Robinson, R. E., 
the Director General of Telegraphs in Indio. He 
died at sea August 7th. He had been at the head of 
this department for ten years, and had completely 
revolutionised it When he took it in hand its ad- 
ministration and condition was at zero point. He 
left it one of the best organized telegraph depart, 
ments in the world. 

It is announced that a new thermo-pile, based on 
Clamond’s system, will shortly make its appearance 
in England. 


Resolutions of Respect for Mr. Charles Bronson, 
Deceased. 

After the funeral services of Mr. Charles Bronson, 
late agent and operator at Lima Station D. A M. R. 
R., Columbus Grove, Ohio, on Sunday, Aug. 19th, 
he having died from injuries received by falling un- 
der a freight train, a meeting of employes was held 
in one of the special trains provided for the transit 
of the employes of the company. 

A large number of gentlemen were present and the 
meeting was called to order by calling Jno. A Gard- 
ner, of Lima, to the chair, and the election of A. M. 
Kuhn, of Wapokneta, as Secretary, W. C. Tingle, of 
Columbus Grove, Jno. A. Doran, of Troy, and Geo- 
W. Lishawa, of Cinciuati, were appointed a Commit- 
tee on Resolutions, and in a few moments reported 
the following preamble and resolutions which were 
unanimously adopted : 

Whereas, God in his Providence has seen best to 
remove from our ranks, by death, Ohas. Bronson, 
Agent and Operator at Columbus Grove, and that in 
this removal we have lost a most highly esteemed 
fellow laborer, therefore be it 


year. 

The receipts of the Great Northern Telegraph 
Company in July, were £19,187. Total receipts, Jan- 
uary 1 to July 31, 1877, £115,007; corresponding 
months, 1876, £115,876; corresponding months 1875, 
£93,844. 

The receipts of the Submarine Telegraph Oom- 


Resolved, that we, bis fellow laborers, while recog- 
nizing the band that has afflicted, and bow in per- 
fect submission to the stroke, express our sorrow 
that one so gifted should be so summarily taken 
from us and a life of great usefulness, finding con- 
solation only in the fact that what is our loss is his 
eternal gain.. 
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Resolved. That to his bereaved family we tender 
our earnest sympathy ; realizing that while we have 
lost a comrade, we have learned to esteem for his man- 
ly integrity, to admire for his business qualifications 
and to love for his warm, kind heart, the wife has 
lost a noble and affectionate husband, the children 
an indulgent father, and the brother and sister a 
brother whose life was such as to command the deep- 
est respect and love of all men with whom he came 
in contact. 

Resolved. That we tender to the offioiais and assis- 
tants of the C. H. & D. & D. & M. railroad our thanks 
for the special trains enabling us to pay our respects 
to the deceased brother, and failing in language ad- 
equate to our appreciation, we call their attention to 
this presence that it may speak for us wherein lan- 
guage fails. 

Also our thanks are due to the Odd Fellows’ Lodge 
at Columbus Grove, and the Committee of Arrange- 
ments at the same place, for the labor performed by 
them, and to all and any others who may have done 
aught to add to the honors conferred upon the de- 
ceased. 

Resolved. That these resolutions be published in 
all newspapers published on the line of the D. & 
M. railroad, in the Journal of The Telegraph, 
Operator , Railway Aid and Expressman's Gazette; 
a copy furnished the family of deceased, and 
one to Mr. R. M. Shoemaker, Prest, Mr. L. Williams, 
Gen’l 8upt, Mr. J. H. Weller, Asst Supt, and 
Mr. A. M. Matheany, train dispatcher. 


®Hrifl bureau. 


SEMI-MONTHLY CIRCULAR. 


Executive Office ) 

Western Union Telegraph Company,} 

New York, September x, 1877 . ) 

To all ojfftces on Western Union Lines : 

The following changes and additions have been made since 
the date of the last circular: 

GENERAL INFORMATION. 

ARKANSAS. 

Palestine, reopened. 

CONNECTICUT. 

* * Scittico, Free from Hazard vllle. 

* * Somers now 25 cents by stage do. 

* * Somersville now 15 cents " do. 

DELAWARE. 

Clayton, Dover, Moorton, Smyrna and Wyoming will here- 
after be in Square 67. 

GEORGIA. 

Jonesboro, reopened. 

Milner, reopened. 

INDIANA 

* Florence, reopened. 

261 Leesburg, closed. 

* Patriot, reopened. 

* Rising Sun, reopened. 

* Veray, reopened. 

300 Bloomville, in supplement should read 300 Boonville. 
KENTUCKY. 

Hereafter the extra charge of 10 cents to Bourbon House and 
Bourbon House Stock Yards (given under Louisville in 
tariff book), will be discontinued. 

Ludlow is now an other line office, 50 and 3 Lexington. 
Nicholasville reopened as an other line office, 25 2 Lexington. 
MISSOURI. 

388 Kohoka, P. O. Address Cahoka. 

* Sweet Springs, closed. Messages will hereafter be de- 
livered from Brownsville ; charges for delivery, 25 cents. 

NEW BRUNSWICK. 

* Madisco, closed. 

NEW JERSEY. 

Camden Abbatoir closed. 

* Ogdensburg, 25 2 Middletown, N. Y. 

NEW YORK. 

101 Bath is in Steuben Co. 

33 Bath (Summer office) is in Kings Co. 

130 Fairpoint , closed, 


* Moira, closed. 

OHIO. 

Bolusville, should read Bowlusville. 

* * Tremont, 75 Bowlusville. 

PENNSYLVANIA. 

* Barclay, now 75 Barclay. 

* Mon rot ton, now 75 Monroeton. 

160 Cambridge P, O. A. Cambridgebo rough . 

QUEBEC. 

* Point Au Chene, closed. 

TEXAS. 

Englewood, closed. 

ADDITIONS. 

CONNECTICUT. 

* * North Somers. 150 special from Hazardville. 
ILLINOIS. 


358 Barrow. 

347 Hartsburg. 
3^7 Kumler. 
323 8 igel. 
KANSAS. 

603 Elmd&le. 
475 Grantvillo. 
447 Wilder, 
KENTUCKY. 



* Burgin Station, 

25 2 

Lexington. 

* Hinton, 

25 2 

do. 

* King’s Mountain, 

26 2 

do. 

* Somerset, 

50'S 

do. 

♦ Williamstown, 
MARYLAND. 

60 Cordova. 

67 Lynch's. 

NEW BRUNSWICK. 

25 2 

do. 


* Bridgetown, 30 2 Sackville. 
NEW JERSEY. 

41 Beach Haven. 

NEW YORK. 

33 Coney Island. 

129 Coomer. 

OHIO. 

* • Newton Falls, 75 Braoeville. 
ONTARIO. 

* Ashbumham. 

* Blake. 

PENNSYLVANIA. 

151 Claremont. 

75 Foot of Plane. 


* * Byers, 

25 Phoenixville. 

♦ * Cambria, 

25 

do. 

* * Chester Springs 

25 

do. 

* * Holmans, 

25 

do. 

* * Kimberton, 

25 

do. 

• * Pikeland, 

25 

do. 


RHODE I 8 LAND. 

* * Potters Hill, 15 cents by stage, Westerly. 
TENNESSEE. 

266 Victorii. 

TEXAS. 

472 Sour Lake Station. 

ATLANTIC CABLE. 

We are notified that the Bahia Rio Janeiro cable in South 
America is interrupted. Messages for Rio de Janeiro and 
places beyond will be forwarded by the best means obtainable 
until the break is repaired. No alteration ol rates. 

The route via Teheran is now in working order. The route 
via Siberia is interrupted. 

REDUCTION IN RATES. 

On and after Monday, September 3d, 1877, the 
present square rate of forty cents will be reduced to 
twenty-fice cents , by all offices in the following named 
states : 


Alabama, 

Missisippi, 

Connecticut, 

Missoni i, 

Delaware, 

New Hampshire, 

District of Columbia, 

New Jersey, 

Florida, 

New York, 

Georgia, 

North Carolina, 

Illinois, 

Ohio, 

Indiana, 

Pennsylvania, 

Iowa. 

Rhode Island, 

Kentucky, 

South Carolina, 

Maine, 

Tennessee, 

Maryland, 

Vermont, 

Massachusetts, 

Virginia. 

Michigan, 

West Virginia, 

Minnesota, 

Wisconsin, also 


Stan stead and Montreal Junction, in the Province 
of Quebec, and Algiers, Amite, Baton Rouge, Chef 
Menteur, Clinton, Frenier, Hammond, Kenner, 
Manohac, New Orleans, Ponohatoula, Rigolets, 
Tangipahoa, and Tickfaw in Louisiana. 

This change is not to be applied to offices not 
named or indicated in the foregoing list ; and 
officer hating a forty-cent rate to places in New 
Brunswick, or to places west of the States named, 
will retain their forty-cent rate to such offices ; 
all others should carefully erase all the “ forty " 
rates from their tariff of square rates, and insert 
“ twenty-five ” as the rate to be used hereafter. 

It will be seen that this reduction of the forty cent 
square rate to twenty-five cancels the present “ Lo- 
cal ” rates now in use to and from the offices with- 
in the territory described. 

Exceptions : As Now York city and a number of 

offices in New England distant more than one 
hundred miles from squares 14 and 17 have a 
forty-cent rate to thoae squares, their rate^to 44 14’’ and 
“ 17” should therefore not be changed. Offioes in 
squares 9, 10, 11, 13, 14, 15, 16, 17, 90, 21, 23, 24 
and 27 are the only offioes entitled to a twenty-five 
cent rate to square 44 14" and offices in squares 11, 
12, 14, 15, 16, 17, 18, 20, 21, 23, 24, 25, 27, 28, 
and 31 the only ones entitled to a twenty-five cent 
rate to square “17.” 

The forty cent rate from square 41 to square 67 and 
vice versa should not be ohanged. 

On and after Monday, September 3d, 1877, 
there shall be no rate . higher than one dollar 
between Western Union offioes within the ter- 
ritory described in the foregoing order, 
and no rate higher than one dollar and twenty- 
five cents, between the same offices and the 
Western Union offioes in New Brunswick and 
Nova Sootia. Rates higher than these amounts 
to and from the offices designated, should there- 
fore be reduced on the day specified, and the 
lower rates adopted and kept in operation Until fur- 
ther notice. 

Other changes embracing the rates to and from 
offices west of the States hereinbefore named are now 
being arranged and will be put in effect hereafter. 

WILLIAM ORTON. 

President 


BORN. 

Allkh.— I n Fort Wayne, Ind., August 10, 1877, to Chablu 
E. Allen, operator Fort Wayne, Mancie k Cincinnati, BL R., a 
daughter. 

Alls*.— In Ashtabula, Ohio, Aug. 12, 1877, to Sheldon W, 
Alleh, operator Western Union Telegraph office, a son. 

Ebt July 25, 1877, to 6. G. Eht, manager of the Western 

Union Telegraph office at Weatherly, Pa^ a son. 

Pennington .—A ug 8, 1877, to A. O. T. Pennington, manager 
Western Union Telegraph and agent Mo. Pacific Railway and 
U. 6. Express Co’s at Knobnoster, Mo., a daughter 

Shbfleb.— A ugust, 27, 1877, at Perryabuxg, Ohio, to C. B. 
Bheplxb, agent and operator D. k M. R. R., a son. 


Jnoentwna. 

under this bead the titles or ALL electrical and tele- 
graphic PATENTS ISSUED FBOM THE U M T ED STATES TATKJTT 
OFFICE WILL BE PRINTED, AND THE OLAIMB OT ALL TELEGRAPH 
PATENTS nr FULL. 

For (he week ended Julf 81, 1877, end tearing Astdsfe 

19S,<I&4.— Lightning Rods. John Hewitt, Hamiltonl osT 
tario, Canada. [Filed Dec. 21, 1876.] ‘ 

For the week ended Aug. 7, 1877, end bearing that date. 

199,991.— Lightning Bods. W. W. Patterson, Qorming, 
IOw*. [Filed April 80, 1877.] 4 
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THE TELEGRAPHERS’ MUTUAL BENEFIT 
ASSOCIATION. 

P. 0. BOX 3176, New York 


"J"HE NEW AND IMPROVED 

OPEN CIRCUIT BATTERY. 


QOMPOUND TELEGRAPH WIRE. 

MANUFACTURED BY 


New Yobk, August 28, 1877. 

Assessment No. 08. 

SIDNEY WILLIAM CAPERS. 

Sidney William Capers, died of consumption, at Camden, 8. 
C., August 6th, 1877 ; his certificate, No. 1877, was issued 
March 3d, 1873. 

This assessment is due from members holding certificates 
numbered up to, and including No. 3,071. 

RECEIPT OF ASSESSMENTS. 

Assessment No. 97. 

19 33 38 76 83 146 148 169 171 228 232 240 334 397 430 
438 4*6 468 469 470 471 499 603 505 506 507 608 616 592 697 
604 622 642 652 667 710 714 781 786 800 801 802 808 839 
871 906 909 934 938 941 944 1014 1016 1069 1077 1102 1104 

1141 1210 1256 1274 1284 1286 1329 1405 1412 1421 1432 1437 

1449 1465 1469 1471 1497 1537 1553 1554 1576 1596 1603 1605 

1608 1619 1620 1626 1649 1653 1656 1692 1699 1700 1701 1704 

1802 1863 1915 1934 1972 1978 1982 1991 1997 2022 2023 2027 

2055 2065 2074 2075 2086 2094 2095 2112 2115 2132 2150 2162 

2165 2191 2227 2 <3 1 2242 2256 2258 2259 2265 2284 2288 2303 

2326 2350 2368 2385 2398 2401 2404 2405 2406 2407 2408 2409 

2410 2411 2424 2426 2427 2428 2429 2435 2439 244 1 2444 2452 

2459 24 -<9 2490 2491 2492 2499 2500 2504 2506 2517 2520 2525 

2538 2641 2542 2545 2546 2552 2565 2577 2582 2584 2601 2623 

2638 2641 2648 2671 2679 2693 2702 2714 2726 2739 2746 2748 

2779 2781 2784 2796 2830 2835 2842 2844 2877 2898 2906 2914 

2920 2957 2965 2966 2968 2969 2972 2973 2975 2996 3005. 



SPECIAL NOTICE. 


Price $1.75. Liberal discount to 
the trade. 


In order to demonstrate the value 
and efficiency of our batteries, to 
parties in the trails who hare, not 
tried them, we will send to any ad- 
receipt of price. 2, 4, or 6 
'ells at $1.25 each net. so 
may test them or compare 
with the Lochanche. 

We have manufactured them now 
for over a year, and sold a great 
many, none have been returned i 
exhausted, as yet. 


What is said about them by disinterested parties : 

We use this Battery altogether in our business, and have 
done so since the improvements were made ; and, from our 
long experience, using as we do more open circuit batteries 
than any other concern in New York, we have no hesitation 
in pronouncing it, in our judgment, the longest continuing 
and in every respect THE BEST BATTERY in use for Hotel 


Assessment No. 98. 

4 64 88 93 103 131 138 177 208 211 217 235 269 276 277 286 
289 301 302 346 420 560 742 783 832 843 874 901 915 943 
1024 1092 ia(M 1357 1407 1489 1503 1516 1518 1522 1676 1678 

1747 1815 1938 1970 1995 2066 2082 2097 2214 2240 2305 2310 

2346 2363 2390 2396 2400 2468 2495 2532 2533 2543 2607 2614 

2710 2723 2780 2802 2809 2867 2944 2971 2986 3004 3016. 


Annunciators, Burglar Alarms, Electric Call Bolls, Signal Bells, 
aDd, in fact, for all open circuit work. 

We are perfectly satisfied that they do not interfere with any pat- 
ents whatever. Holmes Burglar Alarm Telegraph Com- 
pany. 

Send in your orders and they will receive prompt attention. 


WALLACE & SONS, 

Ansonia, Conn. 

Office: — No. 89 Chambers Street, New York. 

The recent improvements in tho manufacture of tho 

COMPOUND TELEGRAPH WIRE, 

have relieved it of the objections heretofore made to its gen- 
eral introduction and use. 

By the 

New Process 

of magnetic deposition of the copper on a core of steel wire, 
which is now in use at the manufactory at 

Ansonia, Conn., 

great improvement has been effected in its permanence and 
reliability. 

Under the former process of manufacture there oxisted a 
liability of separation of the core aud copper covering which 
greatly impaired its durability aud value. By tho now pro- 
cess this defect is entirely overcome. 

When the character and value of the 

New Compound Telegraph Wire 

become fully known it is confidently anticipated that it will 
be generally preferred to iron wire for telegraphic purposes. 

The following are some of the advantages which it possesses 
over iron telegraph wire. 

FmsT.— Its great tensile strength combined with its com- 
paratively light weight, admits of a considerable reduction 
in the number of poles, insulators, cross-arms, etc., required. 


Agents when approving applications of parties residing out 
of their district, should state on what agency list their 
names are to be placed. 

All CommiinlrntlonN should b? sent to p. O. Box, 

3.115 to receive immediate attention. 

Members who look to tho Journal of the Telegraph for 
receipt of payments, will please take notice that the acknowl- 
edgement of payment of one assessment should be taken as a 
receipt for all previous assessments. 

A. H. Watson, Secretary. 


'J'HE GAMEWELL FIRE ALARM 
TELEGRAPH COMPANY. 

Office, No. 8 Dey 8t. New York. 

Luther G. Tillotson, President ; Cornelius Roosevelt, 
Treasurer; Charles Bell, Vice-President ; Arden 8. Fitch. 

Secretary. 

TRUSTEES. 

Luther G. Tillotson, Charles Bell, 

Cornelius Roosevelt, Oscar Vezein, 

Anson Stager, Geo. G. Rock wood, 

Arden 8. Fitch. 

Having purchased from Messrs. Gamcwell k Co., late pro- 
prietors of the •' American Fire Alarm and Police Telegraph,” 
all their patents and "good will,” this Company is now pre- 
pared to contract with cities and towns for the construction 
of this valuable adjunct to every well-regulated Fire Depart- 
ment. 

This system of Fire Alarm Telegraph covered by the 
" Gamcwell ” parents, is the only perfect, complete and reliable 
system of Fire Alarm Telegraph in the world, and the only one 
which has yet established its claim to perfect reliability. It 
Is now in successful operation in some 86 cities and towns in 
the Unite 1 States aid Canadas. 

Any information desired at in regard the above system 
will be cheerfully and promptly furnished on application, 
at the office. 


J-JOME LEARNERS INSTRUMENTS. 

WITHOUT BATTERY. 

Sent by mail post taid to any part of the United 8tates, 
$4 50. 

Same instruments, higher resistance, for lines 1 to 15 miles, 
$5 00 by mail prepaid. 

See description in another column. 

L. G. TILLOTSON & CO., 

New York, 


S. BERGMANN & CO. 

1 20 Wooster Street, N. Y. 

J 7 LECTROTYPE CARDS. 

Your name handsomely printed on 25 
assorted Electrotype Cards of Keys, Sound- 
ers, Relays, Ac. 25 "Embellished Keys,” 
(representing a Carrier Pigeon with a 
message in its bill.) aud 25 assorted Visit- 
ing Cards, consisting of all the latest 
styles, for 50 conts. or 25 of either kind 
for 25 cents. Those who will act as 
agent for our fine and large assorment 
of Visiting Cards we will allow 35 per 
cent commission. Full agents' outfit post-paid for 25 cents. 

F. P. MUNN, 

Clyde, Wayne Co., N. Y. 


'J'ELEGRAPH SUPPLY CO. 

CLEVELAND O. 

AGENTS FOR THE 

TELEPHONE 

FOR OHIO AND INDIANA. 

SEND FOR CIRCULAR. 

236-247. 


'J'HE WATSON BATTERY. 

Has every quality necessary to make it The Favorite 
wherever it may be used— in telegraph offices, on private lines, 
in laboratories, or wherever constant, strong and reliable bat- 
teries are desired. 

L. G. TILLOTSON k CO., 8 Dey Street, N. Y. 

Sole Apents in (Ae U. S. 


Second.— Time and labor are economised in construction. 

Third.— Its lighter weight relieves the strain upon poles at 
curves and angles, and consequently they are made to stand 
more firmly and with but little if any danger of prostration 
in case of extra strain, from sleet or other causes. Also a much 
larger number of wires may be strung upon tbo poles with 
less liability to crosses. 

Fourth.— T he steel core is perfectly protected by a sub- 
stantial covering of copper, w’hich prevents oxidation, and 
makes it more desirable than galvanized iron, especially in 
places where bituminous coal is used. 

FiFTn.— 1 The weight of the compound wire is only about 
forty per cent, of that of iron telegraph wire of equal conduc- 
tivity. 

Sixth.— A ccident and temporary interruptions occur less 
frequently, on account of its ability to successfully resist 
breakage from sleet and violent storms. 

PATENT JOINTS, 

for Compound Telegraph Wire. 

Ordinary twisted unsoldered Joints will hold but about 
one-third of the strength of w ire of auy description, while the 
same joints soldered will hold about two-thirds, thus showing 
that joints as usually made are never as strong os the wire 
itself. 

Repeated tests havo demonstrated the fact that the 

Patent Joint 

(which was originally devised especially for use with thecom- 
pound telegraph wire) soldered, has more strength than tho 
naked wire itself. 

The cost of the Compound Wire as heretofore manufactured 
has Limited its use. By the now process the wire can be man- 
ufactured and sold at prices which will compare favorably 
with those of galvanizod iron wire of e pial conductivity. 

Attention is called to the following prices: 


No. 8 per mile $40 00 

No. 6 •' 46 00 


These wires are the equivalents for all telegraph puiposes 
of the best Nos. 8 and 6 galvanized iron wire now in use aud 
are more durable and reliable. 

They are manufactured to fill all the requirements of tho 
standard tests of the Western Union Telegraph Company. 
The resistance of the No. 8 wire is guaranteed not to exceed 
14 Ohms per mile, and No. 6, 10 Ohms per mile. 

Wire of any size and resistance will bo manufactured upon 
special orders and equally reasonable terms. A wire not 
exceeding in weight that of No. 8 galvanized iron wire 
and which is guaranteed not to exceed three Ohms resistance 
per mile is made when specially required. 

The undersigned can be consulted in regard to tho selection 
of wires, construction of lines, equipments, telegraph sup- 
plies, etc., and will respond promptly to all such applications. 

Orders for the 

Compound Telegraph Wire 

and 

Patent Joints 

may be addressed to him or to U ALLACE k SONS, as above. 

CHESTER SNOW. 
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G. DAY, 

MANCFACTDBEB OF 

KERITE INSULATED TELEGRAPH 
WIRE AND CABLES. 

Manufactory, SEYMOUR, Conn. 

Ofdoe, 130 BROADWAY, New York. 


-COMPREHENSIVE AND ACCURATE 
WORK ON 

ELECTRICITY AND THE TELEGRAPH. 

ELECTRICITY and the ELECTRIC TELEGRAPH. 

By GEORGE B. PRESCOTT, 

Electrician oj the Western Union Telegraph Company. 

D. Appleton & Co., Publishers. 


JOHNSON'S WIRE. 

THE BEST WIRE IN THE WORLD. 

Extract* from the report of the Chief Engineer of the New 
York and Brooklyn Bridge, December, 1876, after a compari- 
son by the severest tests known, of JOHNSON'S WIRE, with 
the Wire of every manufacturer in the United 8tates, and 


Tike Di-electrical properties of Kerite have been tested in 
every conceivable manner during the laet few yean and its 
superiority over all other kinds of insulation fully demon- 
strated. 

Its durability has been proved by const* it exposure to the 
sun and atmospheric changes ot the thousands of miles of 
covered wire in use by the Fire Alarm and Telegraph Compan- 
ies in many of the principal cities of the country. It has 
been largely used in the city of New York, under all condi- 
tions and exposures, for the last nine years, and at the present 
time its resistance is as great as when first exposed. 

The facte are now fully established that Kerite is not 
injuriously affected by the extremes of heat and cold experl 
enced in any climate, nor by length of exposure in the atmos 
phere. 

It will endure long continued heat below 200 0 Fahrenheit* 
while for short intervals it may be subjected to 260 or 800 ° ; 
and it may be safely immersed In boiling water. 

The action of water, salt or fresh, not only protects all its 
qualities, but very much improves its Insulation. 

It is also unchanged by being placed in the ground. 

Any corrosive elements in the earth do not act upon it ; nor 
is it injured by the roots of plants, which soon destroy gutta- 
percha. 

Adds act very slowly upon it, and then only to the extent 
of oxydizing the surface. 

It will bear exposure to hot, strong solutions of alkalis* 
without injury. 

Mineral oils and illuminating gas, so far as known, do not 
produce any serious effect upon it. 

Exposure in a city gas pipe has not injured it. 

Thorough experiments have shown that it does not suffer 
Injury by the most destructive insects of land or water. 

Semples of the core or insulated conductor of Kerite cable* 
have for a long period been laid in the Caribbean Sea, yet the 
•* teredo,” which would have speedily destroyed other cables 
thus exposed, has left these entirely unharmed. And experi- 
mental lines on the Isthmus have been equally exempt from 
the ravages of the white ant, which destroys wood telegraph 
poles so rapidly that iron poles have been substituted. 

The same qualities which render it so indestructible by all 
corrosive agents, insure its durability for an indefinite period 
in all climates. 


Neither gutta-percha nor vulcanized India rubber will beer 
storage in tropical climates without rapid deterioration, and 
undergoing chemical changes, which destroy their essential 

D ualities, while under the same conditions the Kerite insula- 
on is not changed in any respect. 

The Kerite-covered wire is used almost exclusively 
by the United States Navy Department in the torpedo experi- 
ments which have been going on daring the past three veers. 
Prof. Farmer, the Government Instructor, says of it, " It ful- 
fills the conditions required in the torpedo service better than 
any insulator with which I am acquainted.” 

John L. Lay, Esq., the inventor of the flunous torpedo bear- 
ing his name, saye that he thoroughly tested the Kerite cable 
in this country and also in Egypt, and finds it preferable to 
rubber or gutta-percha, heat not affeotlng it, and so for as his 
experience goes, it la prooi against the "teredo.” 

Messrs. Gamewell & Co., proprietors of the American Fire 
Alarm and Police Telegraph have used the Kerite wire for ten 
years. They say : " We have placed it in use in some sixty 
cities, extending from Halifax, Nova Scotia, on the north to 
New Orleans and San Francisco on the south and west, em- 
bracing every variety of climate, and it haa proved itself to be, 
under all circumstances, the most reliable and indestructible 
Insulator known to us for telegraphic purposes.” 


^The experience of other parties using the Kerite-ooated 
wire overhead, underground and under water is almost pre- 
cisely similar and is well summarized in the following opin- 
ion of George B. Prescott, Esq., the Electrician of the Western 
Union Telegraph Company. Mr. Prescott says In Septem- 
ber, 1869, we placed some of your Kerite wire, unprotected by 
any covering whatever, in the tunnel under the river in 
Chicago, and have since continued its use in that exposed sit- 
uation with the most gratifying results. A portion of the 
tunnel is very wet, and water saturated with lime constantly 
<arips upon the wires, while in other portions they are kept al- 
ternately wet and dry, which is well known to be one of the 
severest tests that any insulating material of an orgaaio na- 
ture can bo subjected to ; and yet, after five years’ exposure, 
under the above conditions, the Kerite covering shows no 
rigns of decay or deterioration. An insulating covering of 
%dia rubber or gutta-percha ardor a like expoeure, would 
Rave Men destroyed in much lees time.” 

Kor Sale b ^ all dealers in Telegraph Materials. 


7 irt>er particulars address. 


A. G. DAY, iao Broadway, New York. 


SECOND EDITION, 

This work on Electricity and the Electric Telegraph, which 
haa been In preparation for several yean is now oompleted 
and offered to the public. 

It comprises nearly 1,000 pages, large octavo, and is ill us 
trmted by about 

600 CUTS AND DIAGRAMS 
prepared expressly for it. 

It is handsomely printed and substantially bound. 

The greatest possible care haa been taken to make the work 
complete and historically and descriptively accurate. 

It treats of Electricity in its various stages of development ; 
the laws which govern it ; the measurement of resistances ; 
underground and subterranean lines ; submarine cable# ; tele- 
graphic inventions and apparatus ; the measurement and 
testing of land lines and submarine cables, etc 

Among the many 

SPECIAL FEATURES 
of this work are the following 

IT IB THE ONLY PUBLICATION 
which conUins a full history and description of the 
DUPLEX AND QUADRUPLE! 

systems and inventions from their first inception down to 
the present time. 

Tax only on* which contains a full history and description 
of the 

TELEPHONIC AND ELECTRO-HARMONIC 
systems and inventions. 

Th* only on* which contains a full description of 
PRINTING TELEGRAPH INSTRUMENTS 
and inventions of all kinds, Including thoss for ftook and 
commercial quotations and for private lines. 

Th* only on* which fully describes the 

AUTOMATIC TELEGRAPH SYSTEMS, 
as now used in America and Europe. 

Th* only on* which fully explains and describes the 
PNEUMATIC TUBE SYSTEMS 

in us 3 in Europe and in this country in connection with the 
Telegraphs. 

Th* only on* which describes the modern system of con 
structing underground lines. 

It is finally the only publication in which the discoveries 
inventions and applications in 

ELECTRICITY AND THE TELEGRAPHIC ART 
are brought down fully to the vtbst or January, 1877. 

In the Appendix will be found a Dictionary of Technical 
Term, and valuable and accurate tables which will be at 
great use and help to students and othera. 

It is a work which should be owned, read and studied by 
every Electrician and Telegrapher. 

Notwithstanding the size of this work, and the large ex- 
pense, and great labor involved in its preparation and publi- 
cation the price has been fixed at 

FIVE DOLLARS 

per copy. 

This is done in order that the work may be brought within 
the reach ot 

PRACTICAL TELEGRAPHERS, 
the author and publishers relying upon the 
GENERAL DEMAND 

which they believe there will be for It to reimburse the cost 
of its 

PUBLICATION. 

The telegraphic fraternity will be supplied with this work 
through the undersigned to whom orders should be addressed 
and remittances made payable, which will receive prompt 
attention. 


nearly every manufacturer in the world. 

” The facts certainly show that RICHARD JOHNSON and 
NEPHEW stand at the head of the list, and the other bidders 
range in various degrees. 

Messrs. BICHARD JOHNSON and NEPHEW famished two 
qualities of very superior Wire. One quality was represent- 
ed by a single ring weighing 114 lbs., with the great tensile 
strength of about 200,000 lbs. per square Inch. 

The other quality had a strength somewhat above the re- 
quirements, with an uu usual amount of stretch and diminu- 
tion of section. 

If I am asked point blank, I shall have to aay the wire of 
RICHARD JOHNSON and NEPHEW was by for the beat of all 
the samples sent with the bids, notwithstanding the foot 
that it was not straightened.” 

This surely attests that the Johnson Wire is the best, if 
such evidence were needed, after the enormoas amount which 
has been used in this country. 

It therefore commends itself to all who seek a superior 
quality, rather than a low price. 

L. G. TILLOTSON & CO., 

SOLE AGENT8 IN THE UNITED STATES, 

8 DEY STRFET, - - - NEW YORK. 

235—236 

j^A BASTIE BOTTLE INSULATORS, 

FOE SAL* BY 


WESTERN ELECTRIC M’F’G. CO., 


220 KXNZ1E STREET, Chicago. 



HT HE LECLANCHE BATTERY. 

A (PATENTED.) 

This is the only one which 
is perfectly suitable for all open 
circuit work such as Electric 
Bell ringing, hotel and house 
annunciators, burglar alarms, 
signals, laboratory experiments, 
etc., or wherever a battery is 
wanted which is clean, free 
from acids, always ready for 
use, and does not consume 
when not in operation. 

It lasts without renew- 
al from SIX MONTHS to SEVE- 
RAL years, according to use. 


IT DOE8 NOT FREEZE, EMITS NO ODOR WHATEVER, 
and 

DOES NOT GET OUT OF ORDER. 


“Electricity and the Electric Telegraph" 

will be sent to any part of the United States and Canadas 
postpaid, on receipt of price. 

Persona desiring to act as agents for the sale of the work are 
requested to communicate with the subscriber. 

Remittances should be made by check, draft, postal money 
order or registered letter. If sent otherwise It will be at the 
risk of the sender. Address, 

J. N. ASHLEY, 

C are Journal or xn* XzLBonAra, 

P. 0. Box. 33W, New York. 


IMPORTANT NOTICE. 

As there are several imitations of our famous Leclsnohe 
Batteries in the market, we caution the public against using 
them. Those that are not worthless are diroot Infringements 
on our patents. To insure obtaining the genuine Battery, 
order direct from the sole manufacturers. 

The LECLANCHE BATTERY CO. 

tSItCU Bro— Iwmy. 

Or to L. G. Tillotson & Co., Sole Agents. 
Philadelphia: 54 South 4th St, 8 Dey Street. 
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QOLD AND STOCK TELEGRAPH CO. 


QREAT REDUCTION! 


DIRECTORS : 


WILLIAM ORTON, 
XOBVTN GREEN, 
TRACT R. ED80N. 
JAME8 H. BANKER, 
AUO. SCHELL, 


GEORGE B. PRESCOTT, 
W. K. THORN, 

GEORGE WALKER, 

H. R. PIERSON, 
WILLIAM M. BLISS, 


This Company furnish 

Gold and Stock Quotations. 

Cotton and Produce Exchange, and 

General Commercial News Reports 
T o its Subscribers, 

BY PRINTING TELEGRAPH INSTRUMENTS, 

»t their respective places of business ; and also erect and 
maintain 

Private Telegraph Lines 

for Corporations and individuals, operated with 

PRINTING INSTRUMENTS. 

As manufacturers of all the perfect Telegraph Printing In- 
struments in use, and owners of a large number of Patents, 
we are prepared, under the facilities of our contracts with the 
Western Union Telegraph Company, to extend our system of 
Commercial Reports and Private Lines to all parts of the 
United States. 

General Offices, 195 Broadway, New York. 

William Orton, Prest. 


THE EUREKA OUTFIT. 


The best Outfit ever offered for Horae and Office use. 

Price $8.00, 25 per cent, discount for cash orders. 



LIST OF MATERIAL. 

One Eureka Soundeii. One Book Instruction. Pair Messaoe Hooks. 

One Eureka Key. One Pko. Blue Vitriol. Pair Porcelain Knobs, 

mm ( I LL Gravity Bat- One Pko. Message Paper. One Wiiu -si r. i.wt J 
TERY. 

Whole outfit only $fl.OO. Twenty -five per cent, discount if funds arc 
sent with the order or C. O. D., if 20 per cent, is sent as part payment, 

Key aud Sounder sent by mail on receipt of $5.25. Remit by Postal Or- 
der. Draft or Registered Letter. 

Please give length of circuit where Instrumeuts are to be nsed. Every 
part of outfit warranted. 

Sounder, separate $4 00 all ouders receive prompt and 

Klis. ...... 2 0) careful attention. 

Battery, “ 1 25 

Send Stamp fob Illustrated Catalogue. 


M. A. BUELL & SONS, 76 Frankfort Street, Cleveland, O. 


Gcorge B. Prescott, 
George Walker, 

James D. Reid, Sec. 

R. H. Rochester, Treas. 
J. B. Van Every, Auditor. 
Geo. B. Scott, Supt. 


Vice-Prests. 


■yyESTERN ELECTRIC MANUFACTURING COMPANY. 

220 Kinzie Street, Chicago, 111 . 
CELEBRATED PRIVATE LINE OUTFIT. 


WESTERN ELECTRIC MANUFACTUR- 
ING COMPANY, 

No. 220 Kinzie Street, 

Chicago, 111 . 

Cash Capital and Surplus $200,000. 

MANUFACTURERS AND JOBBERS OF 

ELECTRICAL and 

TELEGRAPHIC 

INSTRUMENTS and 

SUPPLIES. 


ANSON STAGER, President. 

ENOS M. BARTON, Secretaiy. 
ELISHA GRAY, Electrician. 
GEO. H. BLISS, Gen. Agent. 

PHILADELPHIA AGENCY: 

No. 628 Chestnut Street. 

CINCINNATI AGENCY : 

No. 166 Race Street 

P'Sfn.s Agency : 26 Congress Street. 


The complete outfit includes one Private Line Instrument, one Cell Bliss Reservoir Battery, the necessary Chemicals, 
Wire for Connections, and a Manual. 



Our Private Line Instrument, as now manufactured, is a perfect beauty, and fit for a parlor ornament. It will 
work on a line from a few feet to ten miles in length. 

In ordering give the length of the line, so that the resistance of the magnets may be rightly proportioned. 

The Bliss Reservoir Battery is not excelled for force, constancy and economy. 

Private Line Outfit complete, .... $lo co 
“ “ Instrument, . . . . . 8 co 

Bliss Reservoir Battery, per cell, . . . . 2 oo 

p$t- 2 o per cent, discount is allowed when cash accompanies the order. 

WESTERN ELECTRIC MANUFACTURING COMPANY. 


220 Kinzie Street, Chicago, Illinois, 

Philadelphia Agency : 628 Chestnut Street, Philada., Pa. 

Boston Agency : 26 Congrss Street 
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JEROME REDDING & CO., 

No. 30 Hanover Street, Boston, Mass. 
Manufacturers of 

Electrical Supplies of Every Description. 



£HARLES WILLIAMS, Jr. 

Establisud » 1886.) 

TELEGRAPH AND ELECTRICAL 
INSTRUMENTS, 

BATTERIES, WIRES AND SUPPLIES OF 
ALL KINDS. 

109 Court Street \ Boston , Mass . 

PRICES AS LOW AS LOWEST. 


WALLACE & SONS, 


No. 1 PrivateLine Instrument. (Size of Base, 7 in. x 10 in.) 

ANOTHER REDUCTION IN PRICES. 

We are now selling our improved Learners' Instrument, 
consisting of a full sized Sounder and Curved Lever Key, 
•veil finished, at the following ow prices, C.O.D., or money 
n advancer— 

No. 1 Outfit $5.60 

Instrument, alone 4.50 

Bame Instrument on mahogany Base, Complete Outfit.. . 4.50 
Instrument, alone 3.80 

Agents wanted, to whom a liberal discount will be made. 
Send stamp for Price List, 

JEROME REDDING & CO., 

30 Hanover Street, 

Boston, Mass. 

JJ[OME LEARNERS INSTRUMENTS. 

WITHOUT BATTERY. 

Sent by mail post paid to any part of the United States 
$4 60. 

Same instruments, higher resistance, for lines to 15 miles. 
$6 00 by mail prepaid. 

See description in another column. 

L. G. TILLOTSON & CO., 

New York. 

gMITH'S MANUAL OF TELEGRAPHY. 

TWELFTH EDITION. 

JUST OUT! NOVEMBER, 1876. 

Answers all questions about the expense and how to construct 
short lines >f Telegraph. Price, 30 cents*. Currency or 
postage stan t. 

L. G. TILLOTSON k CO., 8 Dey 8treet, N. Y. 

JOSEPH MOORE & SONS, 

ESTABLISHED 1820. 

535 & 537 China Street, 

Below Green St. PHILADELPHIA, Pa. 

INSULATED WIRE MANUFACTURERS. 


INSTRUMENT AND OFFICE WIRES, 
FLEXIBLE CORDS, CABLES, 

HEAVY INSULATED LINE WIRE, 
RESISTANCE WIRE 
WIRES OF EVERY VARIETY OF INSULATION. 


MANUFACTURERS OF 

BRASS, COPPER AND GERMAN SILVER 
WIRE, also 

COPPER AND GERMAN SILVER 
in roll and sheet 

We make the manufacture ol Electric Wire a specialty— -especi- 
ally the finer sizes of Copper for conduction, and German Silver for 
resistance purposes — guaranteeing the ccnductivity of the same in 
every instance to be superior to that of any other manufacturer in 
the market. 

WAREHOUSE, 

89 Chambers Street, N. V. 

MANUFACTORY, 

Ansoma, Com, 


J MPROVED PRINTING AND DIAL TEL- 
EGRAPH INSTRUMENTS. 

FOB 

PRIVATE AND SHORT LINES. 


H aving for several yean been engaged in the manufacture of 
PRINTING AND DIAL TELEGRAPH INSTRUMENTS for PRI- 
VATE AND SHORT LINES, we have brought them to a high 
state of perfection. 

Many improvements in these instruments have been made 
and patented during the last few years, which have added 
largely to their simplicity, reliability and value. 

These instruments can be operated by any person of ordin- 
ary intelligence, with a few minutes’ instruction, and ere not 
liable to get out of order. 

They have been extensively introduced in this city and 
elsewhere, and complete satisfaction is guaranteed to punch aa- 
ers. 

This company is also engaged in the construction oi 

PRIVATE TELEGRAPH LINES, 

which are put up in the best and most substantial manner, 
and upon very reasonable terms. 

Favorable arrangements will be made with line construct 
ors, telegraph employee, etc., for the introduction of these 
instruments. 

For further particulars, terms, etc., apply to 

MERCHANTS’ MANUFACTURING AND 
CONSTRUCTION COMPANY, 

40 Broad Street, New York. 


G E0 - H. BLISS & CO., 

220 Kinzie Street, CHICAGO, 11 L 


"YyATTS & COMPANY, 

MANUFACTURERS AND DEALERS IN 

ALL KINDS OF TELEGRAPH AND ELECTRICAL 
INSTRUMENTS AND SUPPLIES. 

THE FAMOUS BALTIMORE GRAVITY AND EN- 
DURING OPEN CIRCUIT BATTERIES. 

Cheap Students’ and Dial Instruments a specialty. 
Our prices cannot be beaten, quality considered. Send 
stamp for illustrated circular and price list. 

J 7 UGENE F. PHILLIPS, 

Manufacturer or 

REED & PHILLIPS’ PATENT INSULATED 
TELEGRAPH WIRE, 

[PATENT RUBBER-COVERED WIRE, 

PATENT ELECTRIC-CORDAGE CABLES, etc., etc. 

No. 20 CONDUIT STREET, 

PROVIDENCE, R. I. 

NEW! 

WATSON’S BATTERY. 

Patent May 30. 1875. 

% If you want to replace worn-out batteries, or to set up new 
ones, the Watson Battery will be found te be the most con- 
venient and satisfactory in every respect. 

L. G. TILLOTSON k CO., 8 Dey Street, N. Y. 

SoU Agent « in the U. 8, 


Telegraph instruments and supplies in great variety, of the 
latest patterns and highest finish. 

Prices always as low as the lowest. 

The usual twenty per cent, discount is still allowed on In 
strum enta of our manufacture, when remittance accompanies 
order. 

GEO. H. BLISS & CO. 


^HE 

JOHN A. ROEBLINGS SONS COMPANY, 
Trenton, N. J., 

AND 

No. 1 17 Liberty Street, New York. 

MANUFACTURERS OF 

GALVANIZED TELEGRAPH WIRE 

AND 

PLAIN AND OILED WIRE OF aSUPERIOR 
QUALITY 

FROM 

Swedish, Charcoal and B B Iron. 

But one joint per bundle. 

131 342 


*J \ HE WESTERN ELECTRIC MANUFAC- 

TURING COMPANY 

Has secured an exclusive license to manufacture and sell the 
Bradley Galvanometer and Resistance Coils, and the celebrated 
Bradley Helices. 

eto KINZIE STREET, CHICAGO. 
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gMITH’S MANUAL OF TELEGRAPHY, 

Ib the Standard Self-Instructor in the art of Telegraphy. 
Contain* Illustrations, Descriptions and Prices of the best 
Apparatus for Learners' use. Price, 80c. Currency or post- 
age stamps. 

L. a. TTLLOTSON k CO., 8 Dey Street, N. T 


^yiLLIAM BROWNLEE & CO., 

DEALERS IN 

CEDAR TELEGRAPH POLES, 

OFFICE : Foot of Shelby 8treet, 

Detroit, Mich. 


RUBBER MOVABLE TYPE. 



Print your own cards and envelopes, mark your linen, etc 
with this novel invention. 

A complete font of over 120 characters, capitals, small letters 
and figures with Type Holder, Inking Composition, Pads, 
Tweezers, and everything complete in a neat Box. as shown 
above, only $1.50 prepaid. Any name set up in a holder as 
sample, for 50 cents. Most perfect printer ever invented. 

Agents wanted. Sample letter in Rubber Type sent for 3 
cents. Address, 

J. R. HOLCOMB, P. M., 

Mallet Creek, Ohio. 


(CALIFORNIA ELECTRICAL WORKS, 

134 SUTTER STREET, 

8 AN FRANCISCO, CALIFORNIA. 

Gkorgk 8. Ladd, President. 

S. D. Field, Electrician. 

Joseph Hebz, Manager. 

MANUFACTURERS AND IMPORTERS, 

Of 

TELEGRAPH AND ELECTRICAL SUPPLIES. 
8ounders, Keys, Relays,. Switches, Registers, Dial and 
Printing Telegraph Instruments, Office, Magnet 
and Galvanized Wire. 

BATTERIES OF AIjL DESCRIPTIONS. 

COMPLETE OUTFITS FOR AMATEUR TELEGRAPH LINES. 

Burglar Alarms, Annunciators, Call Bells, Watchman De- 
tectors, Fire Alarms, Etc., Etc. Apparatus of this class far 
nished separately or put up in complete working order at 
favorable contract rates. 

Electric Apparatus for Blasting and Lighting purpose. 

ELECTRO-MEDICAL APPARATUS. 

Orders from all sections of the Pacific Coast promptly sup- 
plied. 

Special Attention given to Orders for China, Japan, and 
Australia. 

Address 

CALIFORNIA ELECTRICAL WORKS, 

184 Sutter street, 

San Francisco, Cal. , ^ 


Only $4.25 


Only $4.25 



EUREKA OUTFIT. 

No. 2. 


ONE PACKAGE BLUE VITRIOL, ONE ROLL INSULATED OFFICE WIRE, ONE INSTRUCTION BOOK. 


The above Instrument, Battery and Supplies all complete for $4.25 net cash. 

The above outfit is perfect- working, durable, nicely made and each set warranted to work good. 

The Instruments are well finished on a nice base, and Battery is of the best kind, being large and strong. 
Parties ordering please give length o! circuit. 

Send Stamp for Illustrated Catalogue. 

M. A. BUELL & SONS, 

76 Frankfort Street. 

Cleveland, Ohio. 

'J'HE HOME LEARNERS' INSTRUMENT (Patented May 1, 1877.) 


ANOTHER REDUCTION IN PRICE ! 



Price for complete first-class outfit, $ 4.50 Net Cash. 


For the above corbplete and perfect Sounder and Key combined, on mahogany base, including Battery, Chemicals. Wire 
Book of Instruction and everything necessary for a first-class Telegraph Outfit for the Student’s use, for practising at home 
or for operating ail short lines of Telegraph. Description: The above ent is a correct representation of the instrument as it 
is furnished ready for use. The Sounder is ■ modified pattern of Bunnell's celebrated Giant Sounder, (manufactured only by 
ourselves), so favorably known to all Telegraphers, and is very nearly equal to the '* Giant " in its great sounding qualities. 
The Key is of medium size with curved lever oi the celebrated Caton Pattern, and is in all respects a perfect working key. 
The Battery is an approved form of Gravity Cell, equal in power to the largest sized, best Western Union Gravity Battery, 
and is so arranged that to set it up and keep it in perfect order requires even less labor and attention than the latter. The 
Book of Instruction is the latest edition of the well-known standard work entitled “ Smith’s Manual of Telegraphy,” con- 
taining all instructions tor learning telegraphy from its A. B. C., to the construction and operation of long linec, manage- 
ment of instruments, batteries, etc. With the outfit is also included chemicals and wire for setting up and operating the ?n- 
strumsnts for practising or communicating purposes. 

RETAIL PRICES* 


Complete Outfit C. O. D., or net cash with order. $4 50 

Instrument without Battery ” ” " 3 80 

Instruments without battery, wound with finer wire tor lines one to fifteen miles," “ " 4 50 

Little Giant Battery, per cell ** " ” 75 

Galvanized Telegraph Wire, per quarter mile " ” “ 4 00 

The Home Learners' Instrument without battery, sent by mail, prepaid, to any part of the U. 8 4 50 

Same Intruments wound with finer wire for city lines, etc., from 1 to 16 miles in length 6 00 

Remit by money order, draft or registered letter. 

Instruments ONLY sent by mail. 

L. G. TILLOTSON A CO., 8 Dey Street, New York 


54 South Fourth Street, Philadelphia, Pa. 

Western Depot. — H D. ROGERS & CO., 22 West 4th Street, Cincinnati, 0 . 
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QHAKLE8 T. CHESTER, 

MANUFACTURER OF 

Telegraph Instruments, 

104 CENTRE STREET. NEW YORK. 

o 

BATTERIES OF EVERY DESCRIPTION 

For telegraph and electroplating purposes. 

BEST ENGLISH AND AMERICAN 
TELEGRAPH WIRE, LINE TOOLS, 
INSULATORS, etc., 

DIALS AND PRINTING INSTRUMENTS 

For private and municipal lines. 

THE MAGAZINE BATTERY. 

Excelling the Leclanche tor all Open Circuit Work. 

Pocket Instrument for Measurements. 

We are now constructing instruments for measure- 
ment of currents that can be carried conveniently and 
safely anywhere. 

The instrument is the differential galvanometer, meas- 


pARTRICK & CARTER, 


38 South 4th street, Philadelphia, Pa. 



THE GIANT SOUNDER PERFECTED. 


(Patented Feb. 16. 1875.) 

MOST PERFECT, RELIABLE, CLEAR-TONED, fine finish 
and warranted the beat working Sounder in existence. 
The only Sounder receiving any premium at the Centen- 
nial Exposition . Ha«» the clearest and the loudest tone. The 
most extensively ns *.l, and warranted the best in existence. 

Boxed and shipped to any part of the world, upon the 
receipt of money order or draft for $ 6.00 ; or by mail on 
receipt of $6.40 



'J'HE BISHOP GUTTA PERCHA WORKS 

422, 424 & 426 East 2§th St., N. ¥. 



S. BISHOP, Proprietor. 


ONLY AMERICAN MANUFACTURER 

or 

PURE GUTTA PERCHA GOODS. 

nv tuz 

UNITED STATES. 

Have on hand and make to order 
SUBMARINE TELEGRAPH CABLES, 

INSULATED WIRES, for 

TELEGRAH AND ELECTRIC USE. and for 
BLASTING AND MINING PURPOSES, 

in every variety desired. 


uring accurately by tenths of ohms up to 512 ohms. 
The battery can l)e charged and discharged in a few mo- 
ments, and the entire set occupies less than one-tenth of 
a cubic foot. 

Price, complete, $42.00. 


A LIN$ OF CHEAP MORSE APPARATUS. 

SOUNDERS $3 00 

W. U. KEY, Snapping Connections.... 2 60 

NEW STYLE OF REGISTER (the European) RELAYS, 
BELL MAGNET 8 , and every description of Telegraph 
Goods, 

SINGLE STROKE CALL BELL .. 2 50 


HOTEL ANNUNCIATORS. 


Chester’s patent 

Non-Interference Street Signal Box, 

For Fire Alarm Telegraphs and 

ELECTRO-MECHANICAL GONG STRIKERS* 

For Railway Signals and Fire Alarm furfoses* 


SOUS, AGENT FOR THE 

YILSON ELECTRIC GAS LIGHTING COMPANY. 
CHESTER'S IMPROVED CAUTERIZING BATTERY. 

For Physician? Use. 

ELECTRO-PLATERS’ BATTERIES 

And Supplies of every description* 


A Liberal Discount to the Tradr. 

SEND FOR CATALOCUR AND PRICK LIST* 

a Box 8766. J 04 CENTRE ST. 


APPARATUS AND OUTFIT 

comprises the famous 

“NEW GIANT SOUNDER, PERFECTED, 

AND THK 

“NEW CURVED KEY,” 

placed upon a splendidly polished base, with a cell of Callaud 
Battery, Chemicals, office Wire, and an excellent Book of In 
atruction, for $5.00, when the money accompanies the order. 
These Instruments are the exact size and form of those upon 
which we received the highest award at the late Centennial 
Exhibition, over all competitors. Everything reliable, and 
so gnaranteed 01 money refunded. Our Book of Instruction 
contains full and explicit information as to setting np the 
Battery, running of wires, etc. 

Complete Outfit Money in advance. $6.00 

Instrument without Battery “ 4 ^, 

" Wound with finer wires for lines of one to 15 miles 5.00 

Cell of Battery. Complete 

Instrument, without Battery, by mail 4,75 



CHAMPION 1 IGHTNING ARRESTER. CUT OUT AND 
GROUND SWITCH COMBINED. Price by mail, $1.25 
Guaranteed the best and cheapest in the world. 

PARTRICK & CARTER, 

38 South 4th Street, Philadelphia, Pa. 
Manufactory, 614, 616 and 618 Filbert Street. 

Manufacturers, Importers and Dealers in 
Every Description of Telegraphic and Electrical Goods. 
Agent for the Pacific Coast— GEO. POMEROY, San Jose, Cala. 
Western Agents— C. E. JONES k BRO., 58 Pike's Opera House, 
Cincinnati, Ohio. 

Send for Catalogue. 


As an Insulation for Telegraph Cables and Electric Conduc- 
tors Gutta Pzbcha has been universally adopted by all scien- 
tific and practical Electricians and Manufacturers of Telegraph 
Cables and wires in this country and Europe, and has sus- 
tained, with increasing confidence in the superiority, the 
practical test of over twenty years’ general use. 

The Proprietor would say to all parties desiring 

SUBMARINE TELEGRAPH CABLES. 

that he will guarantee to make and deliver at his Factory any 
style of Cable, Insulated with Gutta Percha, as low as they can 
Dttotr Cable of the same style and quality. 

ORDERS RECEIVED AT THE FACTORY. 

Messrs. L. G. TILLOTSON & CO., 

8 Dey Street, New York, 

54 South 4th Street, Philadelphia, 

22 West 4th Street, Cincinnati, 

have been appointe 1 by me GENERAL AGENTS for the sale of 
any Telegraph Cable or Wire manufactured at the Works tn 
New York, at Factory Prices, delivered, in New York. 

JOHN THORNLEY, 503 Chestnut Street, 

Philadelphia, Pa., 

has been appointed Agent for the sale of any and all goods 
manufactured by me, at Factory Prices, delivered in New 
York. 

Any goods of my manufacture (except Telegraph Goods), 
are for sale in New York, by 

H. G. Norton & Co., 26 Park Place. 
Rubber Clothing Co., 363 Broadway. 

D. Hodgman, 27 Maider Lane. 

Shepard & Dudley, 150 vVilliam Street 

Address all communications to 

a BISHOP, 

OFFICE AT FACTORY. 


Smith k Vandkn Hotttkh, Printers. 181 William St. 
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[Tranal»t«d for the Journal of thx Telegraph from the 
Iritsckrxjt dee deutsck-oeterreichiscMen Telegrapher* Vereint tor 
1883 .] 

OX THE REPRODUCTION OF MUSICAL TONES 
RY RLRCTRO-MAGNETISM. 

By V. Lbgat. 

Thb following observations on the subject of the 
reproduction of musical tones through the agency 
of electro-magnetism have recently been pre- 
sented by Philip Reis, of Friedrichsdorf, at the 
Conference of Physics, and also at the meetings of 
the Free Institute at Frankfort-on-the-Main. In 
order that other experimenters may be in- 
duced to make farther researches in the same 
direction, by which the sphere of usefulness 
of the electric current in its application to the 
transmission of the correspondence of man- 
kind may be extended, it seems desirable that 
the results arrived at by Reis should beoome 
more widely known. 

In the case under consideration, the problem 
which presents itself for solution is that of 
producing by the action of the voltaic cur- 
rent, audible signals or tones instead of visi- 
ble signs. 

It is well known that the sensation which 
we call sound is excited by the action of the 
vibrations of the atmosphere upon the tym- 
panum or drum of the ear, and that these vi- 
brations are conveyed from the tympanum 
to the auricular nerves in the interior parts 
of the ear, by means of a mechanical apparatus 
of wonderful delicacy and precision of action, 
consisting of a series of bones termed respec- 
tively the hammer, anvil and stirrup. In the 
process of reproducing tones by electro-mag- 
netism, an artificial imitation of the me ch a nism 
of the human ear is employed, consisting of 
a stretched membrane corresponding to the 
tympanum, which by its vibrations opens and 
closes an electric circuit extended to a dist- 
ant station by a metallic conductor. 

Before proceeding to give a description of 
the apparatus employed, it will be well to de* 
vote some consideration to the process by 
which the ear distinguishes the vibrations of 
a particular tone, or the aggregate of the vibra- 
tions of all the tones which simultaneously act upon 
it, for by this means we may be enabled to ascertain 
the conditions under which the transmitting and 
receiving apparatus must act in order to effect the 
desired result. 

If we analyze the process by which the ear distin- 
guishes a simple sound, we find that a tone results 
from the alternate expansion and condensation of 
an elastic medium. If this process takes place in 
the medium in which the ear is situated, namely, the 
atmosphere, then at each recurring condensation the 
elastic membrane or tympanum will be pressed in- 
ward, and these vibrations will be transmitted by the 
mechanism above referred to, to the auricular nerves. 


greater the degree of condensation of the elastic 
| medium in a given time, the greater is the amplitude 
I of the movement of the tympanum, and consequent- 
I ly of the mechanism which acts upon the nerves. 

| Hence it follows that the function of the human ear 
| is the mechanical transmission to the auditory 
I nerves of each expansion and contraction which 
occurs in. the surrounding medium, while that of the 
nerves is to convey to the brain the sensations thus 
produced. A series of vibrations, a definite number 
of which are produced in a given time, and of which 
we thus become cognizant, is called a tone. 



The action which has thus reached our conscious- 
I ness, being a purely mechanical one, may be render- 
ed much more easy of comprehension by graphical 
1 delineation. If, for example, we assume the hori- 
1 zontal line a b to represent a certain period of time, 
let the curves extending above the line a b repre- 



sent the successive condensations (-f) and the 
curves below the line, the successive expansions ( — ), 
then each ordinate represents the degree of condensa- 
! tion or expansion at the moment of time correspond- 
j ing to its position upon the line a b , and also the 


amplitude of the vibrations Jof the tympanumjat the 
same moment. 

It is scarcely necessary 'to [remark that [it is abso- 
lutely impossible for the ear to receive or distinguish 
sensations of sound in any other way than by taking 
cognizance of the number and of the amplitude of 
the vibrations communicated to the tympanum. 
We shall see however, that nothing more than this is 
required, in order to bring to our consciousness, not 
merely each simple tone, but every possible combi- 
nation of simple tones. If several simple tones are 
produced simultaneously, the sound -conducting me- 
dium, whatever it may be, is subjected to a 
force which is the resultant of several simulta- 
neously existing forces, acting upon each other 
according to the ordinary laws of mechanics. If 
all the separate forces act in the same direction, 
the resulting motion is proportional to the sum 
of the forces; if on the other hand, some of the 
forces act in an opposite direction to others the 
resulting motion is proportional to the differ- 
ence between the opposing forces. In accord- 
* ance with this principle therefore, we may 
construct from the condensation curves repre- 
senting several simultaneous tones, a single re- 
sultant curve which will correctly represent the 
effect which is produced upon the ear by the 
combined action of the simple tones when pro- 
duced simultaneously. 

It may perhaps be objected that a musically 
trained ear distinguishes without difficulty each 
separate simple tone which forms a constituent 
of a composite tone, but it is equally true that 
an expert colorist can detect in any one of the 
various tints of green the particular tints of blue 
and yellow of which it was compounded. The 
fact in both cases may be accounted for on the 
same theory; that of a previously existing know- 
ledge of the characteristics of the several factors 
of which the product is composed. 

It will readily be understood after the above 
explanation, that curves graphically represent- 
ing the various tones, chords, etc., may be con- 
structed. An example of this method of graphic 
delineation will now be given. 

Fig. 1 shows a curve representing a composite 
tone formed by the combination of three simple 
tones, in which all the relations of the components 
return successively. 

Fig. 2 represents such a curve formed of more than 
three tones, in which the relations do not appear so 
distinctly, but a musical expert will readily recognize 
them, even when it would be difficult in practice 
for him to distinguish the simple tones in such a 
chord. 

This method of showing the action of tones upon 
the human ear, possesses the advantage of giving the 
clearest illustration possible of the entire process. 
We may even understand by reference to fig. 3 why 
it is that the ear is bo disagreeably affected by a dis- 
cord. 


Digitized by v ^.ooQie 




Digitized by 


Digitized by 


Googl 








THE NEW YORK PUBLIC LIBRARY 
REFERENCE DEPARTMENT 

This book is under no circumstances to be 
taken from the Building 


1 * fc ' * 'yJb*\ r *<‘‘ a ; - * * -• .■^ r '. ,r U 

\ ^ •<*,. * 


U | 

- \ ; 


















- 

■ 

■r . '•‘■v/- ' -y;::,/ y ■ k, , - 

: rC; ' - ‘m - V \ . afi • •' 

■;ir. • , / I-.-* ' ■ *. . >k» ’ • • *> • ‘ £ * v 


y /y •& .- ••X ; 






jB' r ip 


\ . 1 

i . fib 


* ’H 


Digitized by 








\ 





V 




